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Th Siperacwhy Electrostatic Electro- 
Motor. 

The well-known phenomencn that bodies 
sharged with identical electricity repel each 
other, was first used in 1780 by Franklin for 
production of continuous motion. He 
employed a horizontal wheel constructed of 
horizontal strips of glass fitted at each end 

h copper balls. The wheel was placed 
pon a point between the balls of two Leyden 
jars with opposite charges, so that two dia- 
metrical balls of the wheel became charged 
similarly with those of the jars and wer 

nsequently repelled by the latter. After 
a revolution of 180°, each ball discharged 

If on the ball of the opposite Leyden jar 
eiving at the same time a part of the elec- 

ity there accumulated, and was repelled. 
inklin named this apparatus an electrical 
chen jack. 

-oggendorff subsequently showed that a 
vable disc of glass or ebonite begins to 
ite if opposite electricities are conveyed 
it by means of two diametrically opposite 
nbs, and if at the same time it receives an 
itial impulse in any direction. 
Poggendorff also a Holtz influence 
nachine in rotation by charging the combs 
this machine by another influence machine. 
[n order to study the so-called static effects 
high tension alternating currents, Herr 
pernowsky, amongst others, has con- 
ucted a small rotatory apparatus which he 
rived from Thomson's quadrant electro- 
in the idiostatic form indicated by 
Joubert. Zipernowsky has been able to set 

S apparatus in rapid motion both with 

igh tension alternating current and with 

high tension continuous current. In the 
former case he introduced the apparatus be- 
tween the secondary terminals of a trans- 
mer whose primary was connected to an 
ernating current machine of low tension. 

Vith 1,000 volts the rotation was so rapid 

it it could not be followed with the eye. 

In the second case he took the electricity 

om a driving band which connects the 

ifting in the testing room of the electro- 
chnical department of Ganz & Co.'s estab- 
lment with the motor, a high speed steam 
In this case the number of rotations 
is much greater than with a 2,000 volt 
ternating current. Our London namesake 
iblishes the following description of this 
iachine : 

Fig. 1. gives a perspective view of this 
nall motor, and Fig. 2 a diagrammatic 
epresentation, with the arrangement of con- 
1ections shown in both the cases. 

The movable part of the apparatus consists 
)f two pairs of aluminium sectors, insulated 
each other, for the sake of 
perspicuity, are represented in Fig. 2 as the 
quadrants, A A’, BB. The fixed part con- 
sists of four double (hollow) sectors of brass. 
which enclose the movable sectors. and which 
are also shown in the diagram as the quad- 
rants, C C', D D’. The movable part is 
further fitted with a commutator in four 
parts, by means of which the two pairs of 
sectors, A A’ and B B’, are charged identi- 
cally with the opposite fixed pairs of sectors 
by. means of the points, S 8’. If the clamps, 
K K’, are connected with the terminals, SS’, 
of the transformer, 7, which converts the 
low tension of the alternating current ma- 
chine, M, into a high tension, the apparatus 


set 


meter 


gine. 


from which, 








begins to revolve spontaneously unless the 
movable sectors are placed exactly opposite 
to the fixed ones, 
one clamp is connected with the receiving 
device, V, and the other is connected with 
the earth. 
second arrangement a momentary charge of 























The same takes place if | 


It must be remarked that in this 


Electric Lighting in New York City. 


The task of supplying this great city with | 


the electric light is not an easy one. 


There 


are too many things to consider besides the | 
question of selling light to customers at a | 


reasonable profit. Mayor Grant is again 
after the companies, this time on the question 





























Fia. 2. 


the movable sectors would suffice, as the 


fixed segments do not alter the sign of their | 
In the former ariangement the | 


charge. 
charge must be continued, so that the clec- 
tricities in the fixed and the movable parts | 
may change their signs simultaneously. 


| of safety. 


At a meeting last week of the 
Board of Electrical Control, a very animated 
discussion arose between the representatives 
of the lighting companies, who were present 
by invitation, and the Mayor and other 


| members of the board and Electrical Expert 


It is possible that this apparatus, in some | Wheeler. 
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form or other, will be suitable for practical 
purposes, ¢. g., as a volt-counter for arc lamps 
in series, as a registering apparatus for the 
resistance of earth connections, or for changes 
in the primary tension in alternating current 
circuits, and perhaps in the case of very high 
tensions as a motor. 








The following resolution was finally pre- 
sented by the Mayor and adopted : 

** Resolved, That notice be given to all 
companies operating and furnishing electric 
lights on overhead wires in the city of New 

ork to discontinue the use of such overhead 
wires as are not properly insulated until such 
time as said wires shall be certified to by the 
expert of this Board to be in proper condition.” 





The Western Union Telegraph Company 
and its Work. 

The annual meeting of the stockholders 
of the Western Union Telegraph Company 
was held last week at the head offices of the 
company, 195 Broadway. The $80,000,000 
of its capital stock is said to be pretty well 
distributed outside of the $20,400,000 held 
by Mr. Jay Gould. The meeting was re- 
markable as evincing the confidence that the 
holders of the other $60,000,000 of stock 
have in the present management. The 
holders of 393,000 shares, or less than one- 
half of the capital, sent in their proxies to 
the regular proxy committee, and they were 
voted for the board of directors who served 
last year. Noone appeared in opposition. 

The tellers and inspectors of election were 
there,of course, but the only stockholders who 
showed up were President Norvin Green, 
Vice-President and General Manager Thomas 
T. Eckert, Director John T. Terry, and 
Secretary A. R. Brewer. Mr. Terry presided. 
Dr. Green read the annual report, and 
Messrs. Eckert and Brewer were unanimous 
in approving it. 

The showing made by the company for 
its fiscal year ending June 30 last is the best 
in its history. In comparison with recent 
years it is best presented in the following 
tabulated form : 














1889. 1888. 1887. 

Gross revenue... $20,783, 194 $19, 711,164 $17,191,909 
Opera’g g expenses. 14,£65,15 4,640, 592 13,154,628 

Net earnings $6,218,041 $5.07 0,571 $4,087,281 
Interest and Sink- 

ing Fund..... 835,655 530,258 533,065 

Balance ...... $5.382,386 $4,540,313 $8,504,216 
Dividends....... 4,309,520 4,043. 949 811,864 

‘ lus........ $1,072,866 $496,364 $2,692,352 
Total Surplus. .... $8,611,401 $7,498,548 $7,002,185 
Miles of pole. ... 178,754 171,375 156,814 
Miles of wire...... 647,697 616,248 f24.641 
Messages sent .... 54,108,326 51,463,955 47,394,530 


The cost per message was 22.4 cents, 
against 23.2 cents the previous fiscal year, 
and the average rate received was 31.2 cents 
per message both years. In 1869 the aver- 
age rate per message was 7515 cents, and in 
1879 it was 38.6 cents. With one exception 
the average rate received is the lowest in the 
history of the company. The report says of 
the company ’s growth during the last ten 
years that it has been in mileage of lines 
115 fy per cent., in mileage of wire over 206 
per cent , in number of offices 116 +4 y, per 
cent., and i in number of messages sent T15 55 
per cent. ‘‘Its revenues have not corres- 
pondingly increased on account of the great 
reduction in rates of tolls. It will be ob- 
served that the average tolls collected on 
messages for the past four years is less than 
one-half the average cost to the company of 
handling messages 20 years ago. 

‘*The additions to the property last vear 
were 7,379 miles of line, 31,499 miles of wire, 
and the equipment of 1.229 additional offices. 
of which 4,814 miles of line and 8.701 
wniles of wire were purchased and acquired 
under contracts with railroad companies, 
and 2.565 miles of line and 22,748 miles of 
wire were constructed directly by the com- 
pany. There was expended for these ac- 
quisitions during the year out of the surplus 
earnings $1,141,010.72. The investment of 
earnings in new property during the year 
was nearly equal to 144 per cent. on the capi- 
tal stock, and the returns already received 
demonstrate clearly that the investment is of 
more value to the stockholders than if paid 
to them in additional cash dividends.” 

The company is laying two cables between 
New York and Newfoundland. The cables 
are already constructed. and the steamer 
‘* Faraday ” sailed Jast Thursday with them 
to the coast of Newfoundland. This will 
give the Western Union uninterrupted com- 
munication with Europe, and avoid any pos- 
sible interruption arising from storms which 








have interrupted their land lines. 
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Electric Launches on the Thames. 
RY PROF. G. FORBES. 


This paper on ‘‘ Electric Launches on the 
Thames’ has risen out of the fact that during 
the past summer, while I was living down 
the river at Bray, I was enabled to have the 
opportunity of keeping one of those electric 
launches, which have been built by Messrs. 
Tagg lately, and electrically equipped by 
Messrs. Immisch. I thought it would be in- 
teresting to draw attention to one’s experi- 
ences in this connection. I speak not only 
from my own observations, but from those 
of everyone who has used them on the river, 
and also the views of a very large number 
of those who have seen the performances of 
these boats and watched them, and who are 
habituated to the river, when I say that there 
is hardly the slightest doubt that in the 
course of a very few years the steam launch 
as a pleasure boat on the River Thames will 
be entirely abolished. 

On the River Thames there are 
special peculiarities which make the electric 
launch peculiarly suitable, and it by no 
means follows from what I have said that in 
other cases the electric launch will be as 
speedily and universally adopted. Among 
the points worthy of notice are—in the first 
place, that launches on the river are required 
chiefly in summer, when the heat, smoke, 
smell, oil and dirt of a steam launch are ob. 
jectionable ; and also that, owing to the 
larger traffic, and to prevent injury to banks 
and boats which are tied to the banks on the 
river, it is impossible on the Thames to allow 
high speeds in launches. Hence a compara- 
tively small supply of storage batteries or 
accumulators is required for driving the 
electric launches at the very mederate speeds 
which are permissible on the River Thames, 

It may also be added that on the Thames 
it iseasy to secure a sufficient number of 
charging stations. At present there are four 
or five at easy distances apart. Eventually 
there can be little doubt that the hotels on 
the river will find it financially a good plan 
to be lighted electrically, and then this power 
which they have on the premises can be used 
during the night for charging the storage 
batteries of launches. 

The house which I occupied was at Bray, 
just below Maidenhead, and each night I 
took the launch by myself, towing a boat be- 
hind, up to the charging station, which was 
not a mile away. I left it there to be charged 
during the night, and by breakfast time the 
launch was outside ready charged, witha 
sufficient supply to last me the whole day. 
I may mention that I never exhausted 
the complete charge of the batteries in my 
launch during the whole time. I generally 
went out shortly after breakfast, spent the 
whole day on the river, very often coming 
home at eight o’clock, and afterwards taking 
it up tothe charging station in the evening ; 
and certainly 40 miles was not by any means 
enough to exhaust the supply of electricity 
on the launch. 

The management of the boat is extremely 
the steering gear and everything 
about it being perfectly handy. There was 
no difficulty in crowded locks going in and 
bringing up alongside of a lock with the great- 
est ease. 

This launch, which was called the ‘‘ Delta,” 
is 38 feet in length, has a beam of 6 feet, the 
draught is 15 inches forward and 18 inches 
at the stern. She is fitted with 44 cells, 
weighing in all 2,520 Ibs. She is steered by 
a wheel in front within reach of the three 
handles which are required for working her. 
The first of these handles is used for putting 
the current on or off, the second one for 
putting it to half speed or full speed, and the 
third for going ahead cr astern. The first 
one is mechanically moved with the others, 
so that they cannot be moved without first 
cutting off the current. Fusible cut-outs are 
inserted in the circuit, so that if the propeller 
becomes jammed by weeds or by going 
aground the motor will not burn up. The 
speed of revolution of the motor, which is 
coupled direct to the propeller, is 720 revo- 
lutions per minute for full speed, and 510 
revolutions for half speed. The speed is 
ouly between five and six miles an hour for 
full speed, This is, perhaps, the weak point 


some 


easy, 





of this launch. I must say there are 
times when you are going against a strong 
current in some parts of the stream where a 
greater speed would be desirable, and it be- 
comes a little tedious creeping up. ' It is only 
ina strong stream that one really finds it a 
little too slow, and for all ordinary purposes 
it is quite enough. However, the speed 
might be very advisedly increased a little, I 
think, by putting in more accumulators, 
which the launch could easily carry under 
the floor without overloading. At present 
the batteries are all under the seats on each 
side of the boat, and thus the whole of the 
space in the boat isclear for passengers. My 
launch could easily have carried 20 with per. 
fect comfort. It is here that the electric 
launch has a very great advantage over the 
steam launch ; if we consider the size of the 
launch, and the number of passengers it will 
hold, the electric launch is really the cheaper 
of the two. 

‘I spent a day in making tests of the per- 
formance of the launch, which may be of a 
little interest, though they do not go very 
far. I started from my house one morning 
at 11.45. I made allowance as I went 
through locks for the time that was taken in 
going through locks and so on, and for other 
stoppages, and timed everything during the 
whole way. At one minute past four | was 
near Hambleton lock, and began the return 
journey. Stopping an hour at Medmenham 
Abbey, I reached Bray again at 7.48 P. M. 
During all this time the exact measurements 
of the time were taken, and the result was 
that in the outward journey up stream the 
average speed was one mile in 11.3 minutes, 
and on coming down stream the average 
speed was one mile in 10.2 minutes. The 
average of these two is 790 feet per minute. 
On arrival at home the stern was attached to 
a spring balance connected by arod with the 
shore. The pull at full speed was then 
measured, and found to be 97 lbs., which, 
although it does not accurately represent the 
pull when the launch is in movement, still it 
does so with considerably close approxima- 
tion. This gives us 1.44 horse-power or 
1,074 watts, including electrical losses, slip, 
and all friction. The pressure of 97 Ibs. 
over 790 feet per minute gives that result. 
The average pressure at the motor terminals 
during the run was 78 volts, and the aver- 
age current was 23 amperes, which gives 
1,794 watts expenditure. This gives a total 
efficiency, including aJl these losses of slip, 
friction, aud the end thrust of the propeller, 
and the electrical losses in the motor, at 60 
per cent., which seems to me an extremely 
fair performance in one of the. first types 
of electric launches which have been con- 
structed by these makers. 
~-_>- 
Electric Lighting by the Government. 

Superintendent Powell, of the Treasury 
Department, has a number of new lighting 
jobs well under way. Public buildings are 
being wired as follows : 

Augusta, Me., for 600 lights, by the Ken 
nebec Light and Heat Co, 

Albany, N. Y¥., for 900 lights, by the 
Marr Construction Co. 

Buffalo, N. Y., for 900 lights, by the Marr 
Construction Co. 

Baltimore, Md., for 1,500 lights, by the 
Waterhouse Electric Light Co. 

Minneapolis, Minn., for 1,200 lights, by 
the Northwest Electric Construction Co. 

Reading, Pa., for 700 lights, by the Marr 
Construction Co. 

Specifications for lighting the Brooklyn 
Navy Yard and the steamship ‘“‘ Vermont” 
will soon be issued by Capt. Bradford, of 
Bureau of Navigation. The ‘‘ Vesuvius” 
and ‘‘ Petrel” are being equipped with 
lighting plants by the Thomson-Houston 
Co. 

Some consideration is being given toa plan 
for lighting the entire building occupied by 
the State, War and Navy Departments by 
an isolated plant. For this purpose about 
5,000 incandescent lamps would be required. 
Engineer Geo. W. Baird, of the Navy, is the 
assistant superintendent of the building, and 
has the management of all electrical appli- 
ances used in it. If this plan is carried out, 
the White House may be lighted from the 
same plant, 











The Manufacture of the Alloys of 
Aluminium in the Eleetric Furnace. 


BY MR. J. H. DAGGER. 


Deville’s method, modified in detail, is still 
the chief of the chemical processes for the 
production of aluminium, and is dependent 
upon the cost of metallic sodium. The 
greatest value of aluminium is, however, in 
its alloys, and the successful application of 
the intense heat of the electric are to their 
production on. a commercial scale marks a 
departure in electro-metallurgy of which we 
cannot over-estimate the importance, render- 
ing it possible to produce rich alloys of this 
metal at balf the cost of any other method, 
and so widening the field of their application 
to an extent hitherto unkrown. At the works 
of the Cowles Company, Lockport, N. Y., 
U. 8. A., there are in operation 14 furnaces, 
the electricity for which is generated by three 
dynamos, capable of supplying a current of 
3,000 to 3,200 amperes, and E. M. F. of 55to60 
volis. These furnaces can produce 2,500 Ibs. 
of aluminium bronze (10 per cent.) and 1,800 
Ibs. of ferro-aluminium (10 per cent.) ora 
total yield of 480 lbs. of contained aluminium 
per 24 hours. The Eng ish works of the 
company at Milton, Staffordshire, contained 
12 furnaces, with a 500 horse-power dynamo, 
built Ly Messrs. Crompton, and said to be 
the largest machine in England, and proba- 
bly in the world ; it furnishes a current of 
5,000 to 6,000 amperes, with an E. M.F. of 
50 to 60 volts. The production of these 
works is 2,300 lbs. aluminium bronze (10 per 
cent.) and 1,800 Ibs. ferro-aluminium (10 per 
cent.) per 24 hours, or 410 lbs. of contained 
aluminium. The furnaces are rectangular 
in form, and are of firebrick ; into each end 
is built a cast iron tube, through which the 
carbon electrodes euter the furnace ; each 
electrode consists of a bundle of nine carbons, 
each 214 inches diameter, attached to a head 
of cast iron for a ferro-aluminium furnace, 
and of cast copper for aluminium bronze or 
alloys containing copper. This head is 
secured to copper rods, or ‘‘ leads,” which 
can be readily connected with or disconnected 
from the flexible cables supplying the 
current. Each cable is secured to slides 
travelling on an omnibus bar of copper over- 
head, and so can be brought into position 
opposite the furnaces to be used. The 
electrodes are arranged so that it is possible, 
by means of a handle and screw, to ad- 
vance or withdraw them from each other 
in the furnace. The first furnaces were 
lined with charcoal, but it was found that 
the intense heat converted it into graphite, 
which, being a conductor, not only meant 
loss of power, but the destruction of the fur- 
nace walls. This difficulty has been over- 
come by soaking the charcoal in lime 
water, and carefully drying tefore use ; 
each particle of charcoal is thus coated 
with insulating shell of lime. Lining 
the furnace is the first operation ; the bot- 
tom of the trough is covered with a layer 
of prepared charcoal, the electrodes are ar- 
ranged in the furnace, and a ‘‘ former,” a 
sheet iron box without top or bottom, each 
end being arched to fit over the electrodes, is 
inserted ; charcoal is then rammed into the 
space between it and the fire-brick walls. 
This done, the charge of ore, mixed with 
coarse charcoal and the metal to be alloyed 
with the aluminium in form of turnings or 
granules, is placed inside the iron box, after 
which this is carefully withdrawn; the 
space between the electrodes is bridged by 
some broken pieces of carbon, the charge is 
covered with coarse charcoal, and the fur- 
nace closed by a heavy cast iron cover having 
a hole in the center for the escape of gases, 
evolved during the reaction ; the cover is 
luted so as to prevent the entrance of air. 
The commencing current is about 3,000 am- 
peres, and is gradually increased to 5,000 
amperes ; a ‘‘ run” occupies about 11¢ hours. 
The furnace is allowed to cool; the next, 
ready charged, is connected with the cables, 
so that the process is a continuous one, the 
furnaces being successively charged and 
connected. The crude metal from the fur- 
nace is then re melted in an ordinary rever- 
berating furnace, a sample being taken from 
each run and assayed for aluminium. The 
nature of the reaction that takes place in 





the electric furnace is not very easy to ascer. 
tain ; the conditions are ualike those of apy 
other known ; the reduction of the aluminium 
taking place in absence of air and in presence 
of an enormous excess of carbon, it may be 
assumed that, at the intense heat of the elec. 
tric arc, thé ore melts and gives up its 
oxygen to the carbon : 
Al, O, + 3C = 3CO + Al,: 

In the absence of copper, the liber:ted 
aluminium absorbs carbon, and is converted 
into a carbide of the metal. The escaping 
gas, which burns at the orifice in the cover 
is almost entirely composed of CO. The 
most valuable of the alloys are those with 
copper. Aluminium bronze has great tensile 
strength. A bar containing 11.0 per cent. 
aluminium made by the electric furnace, and 
tested by the Leeds Forge Company, limite, 
gave a tensile strain of 57.27 tons, or 128,400 
Ibs. to the square inch. One containing 7.5 
per cent. aluminium, tested by Prof. Unwin, 
broke under 36.78 tons = 89,743 Ibs. to the 
square inch. In resistance to compression, 
this alloy equals the best steel ; its transverse 
strength, or rigidity, is about 40 times greater 
than ordinary brass. Its elastic limit is 
higher than that of mild steel, and it can be 
worked at a bright red heat as easily as 
wrought iron. Its mechanical and physical 
properties render it useful for every variety 
of metal work, its high price only having 
hitherto restricted its use. Its enormous 
strength and anti-corrodible qualities recom 
mend it as valuable above any other alloy for 
propeller blades, stern and rudder frames, 
and for hydraulic and engineering work gen 
erally. Above 11 per cent. the alloy be- 
comes brittle, and at 20 per cent. can be pow- 
dered readily in a mortar. The addition of 
small quantities of aluminium lowers the 
fusing point of iron, and this is utilized in 
the ‘* Mitis” castings. It insures freedom 
from blow-holes, increased tensile strength, 
and high elastic limit, Mr. Keep found that 
0.1 per cent. aluminium raised the transverse 
breaking strength of a 44 inch bar, 12 inches 
long, from 3879 lbs. to 545 Ibs., or 44 per 
per cent., and the resistance to impact from 
239 lbs. to 254 Ibs., or 6 per cent. The ten- 
sile strength of Mitis castings may be as high 
as 27 tons per square inch, with an elonga- 
tion of 20 per cent. Another alloy made in 
the electric furnace is silicon bronze, which, 
owing to its great strength and tenacity, its 
resistance to corrosion, combined with high 
electrical conductivity, is, perhaps, the best 
metal extant for electric light, telephone and 
telegraph wires. 








o=_e- 


The Electrical Execution Law 
Sustained. 


County Judge Day has filed his decision 
in the Kemmler case. The case was a habeas 
corpus proceeding to test the constitu 
tionality of the electrical execution law of 
this State. Judge Day decides that the law 
is constitutional, and remands the prisoner 
to the custody of Warden Durston of 
Auburn prison for the execution of the sen- 
tence. The decision is long, and begins with 
a review of the history of the case, and then 
takes up the question of law at length. 

Our readers are generally familiar with 
thecase. Kemmler was convicted of murder 
and sentenced to be executed on June 24, 
1889, by electricity, under the new law of the 
State of New York. 

On June 11, Charles 8S. Hatch, of Buffalo, 
attorney for the condemned, applied to 
Judge Charles C. Dwight of the Supreme 
Court for a writ of habeas corpus, to be re- 
turned to Judge 8. Edwin Day, County 
Judge of Cayuga county, alleging that the 
sentence imposed involved a cruel and un- 
usual punishment in the meaning of the 
phrase, as used in the constitution. Judge 
Dwight granted the application. Mr. Bourke 
Cochran, an eminent lawyer of New York, 
became associated in the case and secured a 
review of the law providing for electrical 
executions, and much interesting testimony 
was heard. The case was laid before Judge 
Day last month, and his decision rendered 
last week at Auburn, N. Y. Mr. Cochran, 
in an interview, says that Judge Day’s de- 
cision did not end the matter by any means. 
Of course, a county judge would not take 
the responsibility of upsetting a Jaw, he said, 
and for that reason he was opposed to bring- 
ing the case before Judge Day in the begin- 
ning. He expected this decision, and will 
now appeal to the General Term and to the 
Court of Appeals. This was the programme 
settled long ago, when it was found _neces- 
sary to bring the case first before a County 
Judge. 
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Sprague Mining Hoist. 

We present in this issue of the REVIEW two 
views of the Sprague improved electric min- 
ing hoist, which has recently been built by 
the Sprague Electric Railway and Motor 
Company, of New York, for electric mining 
work. 

This is only one of a number of special 
mining applications already brought out orin 
nrocess of construction by the Sprague Com- 
pany. The general arrangement of the dif- 
ferent parts can be understood very easily 
from the views given. 

[he gears are all boxed in iron cases to 
rotect them from dust or stray stones. At 
1e same time these cases can be quickly re- 
1oved if occasion should require to reach 
1e working parts. Every part of the ma- 
\ine is designed to give the greatest power 
ith the least weight, and by this means the 
iachine is made quite light and can be 
isily transported from one part of the mine 
remises to another. 

The qualities of durability, compactness, 
ise of operation and minimum of wear, so 
sential in mining work, have been care 
ully attended to in this machine. The view 
resented shows that no extra room is taken 
ip by any part of the apparatus. Every- 
hing is arranged to fit closely upon the base 

frame of the hoist. 

The speed of the motor is controlled by a 

regular Sprague switch at one side, by means 
f which the motor can be made to vary its 
peed by a single movement of the switch 
iandle. Turning the handle to one division 
vill make the motor run slowly, through 
vo divisions faster, and full number of 
livisions at full speed, while turning the 
andle in the opposite direction will give 
imilar rates of speed with opposite direction 
f rotation. 

This electric hoist will fill a long felt 
vant in mining and mill work where a con- 
venient and portable hoist, which can be 
yperated from the lighting circuit already 
installed, has long been needed. 

” —_->- —-— 

—— The fire in the Westinghouse factory 
it Pittsburgh caused a loss of about $70,000 
well covered by insurance. 


—— The Keystone ‘Construction Com- 
pany, of Pittsburgh, is putting up an electric 
plant of 70 are lights at the American Iron 
Works of Jones & Laughlins on the South 


Side. 


-—— Effingham, Ind., is to be lighted by 
lectricity. Ata meeting of the City Coun- 
cil last week it was decided to make a con- 
tract for a plant at once. The city is to take 


25 are lights of 2,000 candle-power each. 


—— At the next town meeting in Derby, 
Conn., an effort will be made to have the town 
issume the responsibility of lighting the 
streets, allowing the borough an appropria- 
tion, the same as it done in the matter of 
street repairs. This movement has arisen in 
Derby, and is being favorably discussed by 
the people, who will not object as long as 
the outskirts of the town do not ask for 
more lights than will keep the rate of tax- 
ition where it is at present. 


—— The Municipal Electric Light Co., 
of St. Louis, Mo., has become the property 
f New York capitalists. A reorganization 
of its board was effected, a new president 
placed at its head, and, with the question of 
its financial outlook satisfactorily settled by 
the sale of the entire bond issue of the-com- 
pany, accompanied by a large stock bonus, 
it emerges to-day from the chrysalis condition 
of a local enterprise into the full develop- 
ment of a corporation controlled by two of 
the largest banking firms of New York City 

—_0 =» o—__- 


Albany, N. ¥.— The Buffalo Electric and 
Cable Street Railway Company, formed to 
operate street surface roads on about 50 miles 
of streets in the city of Buffalo, filed a certifi- 
cate of incorporation with the Secretary of 
State last week. The capital is $1,500,000. 
The incorporators are Daniel O’Day, Daniel 
N. Lockwood, James Amm, Gerhard Lang, 
Henry Altman, Thomas T. Ramsdell, James 
Adams, J. P. Dudley and George F. Southard 
of Buffalo, and William L. Elkins and Peter 
A. B. Weidner of Philadelphia. 





Lacombe Carbons. 

The large arc carbons for the St Catherine’s 
lighthouse, Isle of Wight, are supplied to 
the Trinity House authorities by Messrs. 
Lacombe & Co., of Levallois-Perret, near 
Paris. These carbons are 244 inches across. 
They are of the fluted pattern, designed by 
Sir James Douglas himself, and are remark- 
ably efficacious in keeping the arc steady 
and central. The five projecting flutings 
act, as it were, like five fingers to fix the arc , 
in its place, the flutings supplying the car- 
bon for consumption, and the center acting 
as the main conductor. The current is a very | 


heavy one, 300 to 400 amperes alternating 


current, and the light given in the beam is 
equal to 6,500,000 candles. These fluted 


carbons are now being considerably em- ! 





La Grange, Ill.—La Grange Light Com- 
pany, at La Grange ; capital stock, $125,000 ; 
incorporators, Samuel A. Moffet, J. L. 
Hotchkin, R. B. Hotchkin. 


Riley, Kan.—The Manhattan Electric 
Light Company, of Riley County. Directors, 
J. B. Anderson, George 8S. Green, E. A. 
Wharton, Charles C. Garretson, George 8. 
Murphy. Capital stock, $25,000. 


Fairbault, Minn.—The Fairbault Con- 


| solidated Gas and Electric Company, of 


Fairbault, with a capital of $100,000, filled 
articles recently in the office of the Secretary 
of State. The incorporators are Edward R. 
Gilman, Wilford G. De Celle, H.S. Cole, 
George C. Duffie and Harry W. Turner, all 
of St. Paul. 





Fig. 1.—SpraGuE Exvectric Mining Horsr. 


ployed by the makers and users of search | 
lights. who find their advantage in steadi- | 
ness. The ordinary Lacombe arc carbons | 
are also much used, among others the lamps | 
at the Paddington installation being supplied | 
with these carbons. 


MA 





Chicago, Ill.—The Electrical Industries 
Publishing Company, of Chicago ; to publish 
periodicals and literature pertaining to elec- 


| tricity; capital stock, $25,000 ; incorporators, 


Elmer E. Wood, Emmett L. Powers and 
George H. Bliss. 





Fie. 


Helena, Mont.—Elijah Smith, Prosper W. 
Smith, John S. Tilney, E. R. Bell and Ed- 
ward J. Berwind, of New York, and A. G. 
Horley, P. M. Gallagher and O. F. Goddard, 
of Montana, have filed articles for the incor- 
poration of the Montana and Wyoming Rail- 
road Company. The object of the corpora- 
tion is the building of a railroad and a tele- 
graph line from Billings west to and across 
the Yellowstone River, near the mouth of 
Clark’s Fork; thence along the latter through 
the Crow reservation to the boundary line 
between Montana and Wyoming; thence still 
following the river into Wyoming, and out 
again at a point on the boundary line near 
Index Peak, and thence to Cuoke City. 
Capital stock, $2,000,000. 





9 

Cambridge, Md.—The town council of 
Cambridge is considering a new project of 
lighting the streets. Messrs. Johnson and 
Trump, of the Wilmington City Electric 
Company, visited Cambridge on Friday last 
in the interests of their company, which will 
place bids for putting in an electric lighting 
plant. 

Camden, N. J.—The Chemical Electric 
Light and Motive Power Company was 
organized in Camden on Thursday last. The 
capital stock is $50,000, with $10,000 paid 
in. The incorporators are Thomas E. Van 
Dyke, Marion Mayne, Michael Koch, Wil- 
liam Williams, John R. McLoughlin, H. 
Woodruff, all of Philadelphia, and Joseph R. 
Taylor, of Camden. 














Cleveland, Ohio.—The Forest City Wire 
and Iron Company, Cleveland, $50,000. 


Salem, Ohio.—The Salem Electric Railway 
Company, Salem ; capital stock, $100,000. 


Warren, Ohio.—The Warren Electric Light 
and Power Company, Warren ; capital stock, 
$10,000. 


Leetonia, Ohio — The Leetonia Electric 
Light and Power Company, Leetonia ; capi- 
tal stock, $10,000. 


Detroit, Mich.—The Detroit Electric 
Light and Power Company, of Detroit ; 
capital stock, $300,000. 


Cleveland, 0.—The Cleveland Electric 
Light Company, of Cleveland, increase of 
capital stock from $100,000 to $200,000. 


Huntsville, Ala.—G. A. Lippencott and 
others having obtained a charter, will put up 
a telephone line from Huntsville to Gunters- 
ville via Brownsboro and other towns in the 
State. 


Junction City, Kan.—The Junction City 
and Fort Riley Rapid Transit Railway Com- 
pany ; capital stock, $50,000. The purpose 
is to construct a street railway line from 
Junction City to Fort Riley, to be operated 
by electric motor. The directors are John 
Davidson, George E. Harvey, John K. 
Wright, W. W. Cook, C. L. Linton, J. R. 
McClure, C. H. Frott, G. W. McKnight, 
J. F. Streeter, all of Geary County. 


Kearney, Neb.—Articles of incorporation 
have been filed uf the Central Nebraska 
Phonograph Company, with an authorized 
capital of $625,000, with power to increase 
it to $1,000,000. Kearney will be the head- 
quarters of the new concern. The incor- 
porators are A. Benson, H. H. Benson, G. 
F. Wright, G. R. Sherwood and F. Y. Rob- 
ertson. The following will constitute the 
board of directors of the company: A. A. 
Benson, F. Y. Robertson, G. R. Sherwood, 
8S. M. Nevius, C. H. Elmendorf, N. A. 
Baker ane H. Fred Wiley. 


Syracuse, N. ¥.—The Eastwood Heights 
Street Railway Company has been incorpo- 
rated with a capital stock of $30,000. The 
incorporators: are Nelson R. Williams, R. 
Nelson Gere, Gideon N. Caleb, George B. 
Leonard, George B. Warner, Charles Hud- 
son, William J. Hart, Irving N. Gere, Morey 
S. Williams, L. A. Williams and four others. 
N. R. Williams has been elected president, 
R. Nelson Gere, vice-president, and George 
B. Leonard secretary and treasurer. The 
new road will be operated by electricity and 
extend from Burnet avenue, through the 
property of the Central City Land Company 
to East Syracuse. It is agreed to havea 
part of the road ready for use within 90 
days. 


East Saginaw.—The organization has 
been perfected of the Ohio and Michigan 
Anglo-American Storage Battery Company, 
which has filed articles of association in the 
office of the Secretary of State at ‘Lansing. 
The shareholders are George F. Cross, E. 
Hallenbeck, Sanford Meller, W. C. McCline, 
J. H. Booth, W. E. Allington, W. H. Cur- 
tiss, H. L. Brintnall, John 8. Porter and R. 
M. Randall, and the capital stock is $1,500, - 
000, divided into 150,000 shares of $10 each. 
It has a lease of 30 years’ life and is author- 
ized to transact business in Michigan and 
Ohio with the main office in East Saginaw. 
The principal business for which the com- 
pany is formed isto buy, sell and deal in 
storage batteries and other electrical devices, 
and to furnish power, light and electricity 
for general uses. The company has secured 
the Sorley system franchise for the States 
named, the patents of which are owned in 
New York. 








ELECTRIC AT, 


REV TE W 




















Published at 13 Park Row 
P. O. BOX 3329. 


GEO. WORTHINGTON, - Editor. 
CHARLES W. PRICE, - Associate Editor. 
T. J. McTIGHE, Electrician and 

a Patent Bureau. 








Recistereo Cas.e ADDRESS: 
‘ ELECTVIEW,” NEw YORK. 
TELEPHONE Catt. 546 JOHN. 





Timothy W. Sprague, 196 Summer Street, is our 
representative at Bosto 

ir. C. C. Haskins, City Hall, Chicago, Il., 
resents the Review in the West. - 

George C. Maynard, 1419 New York Ave., Wash- 
ington, D. C. 

Charles Ffrench, European peprereseees, 5 Park 
aon St. James stregt, Lond: London, 8. W 


SUBSCRIPTION. 
United States and Canada, $3.00 per an- 
num, inadvance. Postage paid by publisher. 
Great Britain and other foreign countries 
$5.00, in advance. Postage paid by publisher. 


ADVERTISING. 


Transient, 25 cents per line, nonpareil. 


rep- 


EDITORIAL ANNOUNCEMENT 
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Express Money orders, P. O. orders and 
checks payable to ecrder of ELECTRICAL 
Revsew, P. O. Box 3329, New York. 

{@~ No attention will be paid to com- 
munications without the name and address 
of the writer. 


We invite cor respondence from Electricians, 
Inventors, and the Telegragh and Telephone 
fraternity and those engaged in Electric Light- 
ing, on matters pertaining to electrical and 
scientific subjects, and all facts of special inter- 
est in connection therewith. 

We extend to manufacturers of electrical 
apparatus an invitation to send to this office 
any and all facts concerning their business 
which will be of interest to the public. We 
make no charge for publishing news. 

Subscribers can at any time have the mail- 
ing address of their paper changed by sending 
both old and new address. _ 


“NEW YORK, ocT. 19, 1889. 
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Prof. Barker, of Wesleyan University, is 
looking up voints on electrical and mechan- 
ical engineering at Cornell, with an idea of 
starting the engineering courses in that insti- 
tution. Ex-President Hayes, one of its 
trustees, has given a large sum of money for 
that purpose. 





At the time when railroads | were first in- 
troduced into Germany, the Royal College 
of Physicians in Bavaria signed and issued a 
protest against the new mode of travel. 
‘* Locomotion,” it declared, ‘‘ by means of 
any kind of steam-engine should be prohib- 
ited in the interest of public health. Rapid 
change of place cannot fail to produce 
among travelers the mental malady called 
delirum fusiosum.” We laugh at these 
ideas now, but some of the reasons presented 
at this day for the non-use of electricity are 
about on a par with those issued by the 
learned German physicians of many years 


ago. 





The famous Pan-Electric suit has been ad- 
vanced to the General Term of the District 
Court in Washington, D. C., and will prob- 
ably be taken up during the Winter. 


The Electric Club opens its season of 
lectures and meetings Thursday night of 
this week. Dr. Leonard Waldo, formerly 
of Yale, will address the Club. There should 


be a large attendance. 





The annual meeting of the Association of 
Railway Telegraph Superintendents will be 
held in Washington, D.C., on the 16th inst. 
This meeting was appointed to be held in 
Atlanta, Ga., but upon request of the North- 
western members the place was changed. 


The Naval Observatory has just received 
notification that it has been awarded a Grand 
Prize for its exhibit of electric time signal 
apparatus at the Paris Exposition, and Mr, 
Wm. F. Gardner, who put up and managed 
the apparatus at the Exposition, received a 
gold medal for his inventions relating to it. 


London contractors will soon be afforded 
an opportunity of lighting the Houses of 
Parliament by electricity. The small exist- 
ing installation has been very successful 
in the hands of the resident engineer, but 
the treasury is unwilling to sanction the 
large expenditure “necessary for the lighting 
of the whole building, and propose to call in 
some outside company to supply it at a fixed 
price. It is not considered likely that there 
will be much competition for the contract. 


When you can buy zinc, pound for pound, 
as cheaply as you can coal—when a three 
horse power machine can be made to do 
more work with two horse power applied— 
when a locomotive will run up hill more 
readily and at less cost than it will down 
hill—when rivers run up stream, and when 
somebody invents a successful perpetual self- 
moving machine, then in both electricity and 
mechanics you will be able to get more out 
of your battery or engine than you put in, 
more sugar out of a beet than nature placed 
there, and more suckers out of a pond than 
the original number of eggs dropped by the 
mother fish. 


Prof. Arthur Shuster states that he has, 
during the last two years, investigated the 
distribution of potential in the neighborhood 
of the negative pole of discharge of electricity 
through rarefied gases. Knowing the rate 
of fall of potential, it can be determined 
whether there is any bodily electrification in 
any part of the negative glow. It was found 
that the cathode is surrounded by an atmos- 
phere of positively-electrified gaseous parti 
cles extending to the outer edge of the so- 
called dark space. According to the author’s 
views, this atmosphere corresponds to the 
polarized layer adjoining the negative elec- 
trode in an electrolyte. The cause of the 
sudden difference in luminosity between the 
dark space and the negative glow has also 
been investigated, and it has been found that 
the negative particles projected from the 
cathode pass unhindered through the dark 
space, while their velocity is quickly reduced 
in the glow proper, the translatory energy 
being thus changed in‘o energy of vibration. 








In the years gone by, the anxious general 
manager of the Electric Light Company, of 
Wayback, came up to town every now and 
then to be thrilled to the backbone with the 
magnificent display of big incandescent 
lamps which enthusiastic inventors were 
putting on the market. Electric light men, 
who attended the convention of the National 
Electric Light Association in Detroit several 
years ago, will remember the wonderful 200 
candle-power lamp working at one watt to 
the candle (?). For some reason or other we 
do not see many big lamps in use; in fact 
they are scarcly a factor in the electric light- 
ing business of to-day. It has remained for 
the present month to bring forth the biggest 
incandescence on record, so far as we know. 
We read of the recent meeting of the British 
Association being illuminated by a ‘‘ Sun- 
beam ”’ incandescent lamp of 3,000 candle- 
power. Unfortunately no data is given as 
to the life. efficiency or dimensions of this 
monster lamp which, at the same efficiency 
as the average lamp used in this country, 
would absorb over 12 electrical horse-power. 





THE 


HIGH TENSION WIRE 
QUESTION. 
The injury to human life in large cities, 






but especially in New York, from electric | 


light wires, is a subject which should receive 
immediate attention on the part of all those 
who wish for the prosperity of the electric 
light industry, for the reason that in the first 
place there are more accidents than there 
should be, and in the second place, a large 
portion of the electric light business is rap- 
idly being misrepresented before the general 
public, which is becoming prejudiced against 
it. ; 

There is no more use in saying that in all 
cases electric light central station companies 
have employed every precaution to insure 
safety to human life than there is to try and 
disprove that many companies have and will 
continue to use every precaution regardless 
of expense. The question of the hour is, 
what to do with the condition of things as it 
exists now? Insulated wires, like every- 
thing else in this world, become dilapidated 
in time. A vast number of those hanging 
over the streets and housetops of New York 
to-day are in bad condition ; so are many 


telegraph, telephone and all sorts of iron 
wires. It is wasting valuable time to try 


and find out which are the worst. It is 
equally foolish to cut wires down by the 
wholesale. Undoubtedly his honor, Mayor 
Grant, is much irritated by the apparent 
lack of progress which is being made, but it 
is as useless for him to tell Electrical Expert 
Wheeler that he is responsible for this loss 
of life as it would be for that at present 
much over-worked gentleman to try to per- 
sonally inspect every wire in this great city. 

Our Board of Electrical Control has, un- 
fortunately, been so formed as not to win 
the confidence of the electrical interests, nor 
for that matter of the public in general. If 
this Board were composed of men of ex- 
perience and knowledge in electrical work, 
and equipped with every facility for the 
proper inspection of wires and enforcement 
of comprehensive rules, the risks could be 
greatly lessened. There will always be 
some danger. As was well said at the last 
Electric Light Convention: ‘‘ Anything that 
has power will kill. Anything that has 
not power is of no use to man.” Yet this 
hazard can easily be reduced to a minimum, 
and the electric light companies, we know, 
are the first ones who desire it. 

We do not think the burial of the strong 
current wires will decrease the danger. It 
is probable that the remedy that would come 
the nearest to removing the element of 
danger, considering that alone, is the burial 
of all the wires except those carrying high 
tension currents. Let these remain in sight 
where their condition could be easily and 
constantly inspected. ._This would reduce 
the overhead wires probably 80 -per cent., 


and the likelihood of the numberless 
telephone, telegraph, messenger call, fire 


alarm wires, etc., coming in contact with 
dangerous electric current and distributing 
it in unexpected places will disappear. 

The whole question is one deserving of 
sareful, intelligent consideration, and while 
the two sad deaths of linemen last week, one 
of which was particularly horrible, has 
greatly stirred up the public mind in this 
city, we trust wise counsel will prevail, and 
the suppliers of electric light and the users 
of electric light will find that they both 
desire the same end—the electric light at the 
minimum of danger and of expense. 


Our contemporary, Electrical Engineer 
(London), says that English electrical manu- 
facturers have been striving with their might 
to get all the work they could do, and now 
we suppose they will have to strive a little 
harder still. The Westinghouse Company 
have decided to open branch works in Eng- 
land, to be situated in Yorkroad adjoining 
the Westinghouse Air Brake Works, London. 
Mr. H. M. Byllesby, general manager of the 
Westinghouse Electrical Company, has come 


over with acorps of electrical experts, and 
wil] superintend the construction and equip- 
ment of the works, and to make arrange- 
ments for the introduction of Westinghouse 
apparatus. The company has been registered 
in England, and has not actual connection 
with the American company. 





JUDGE DAY’S DECISION. 


Although in electrical circles there is a 
general feeling of regret that Judge Day 
should have handed down a decision in the 
Kemmler case to the effect that execution 
by electricity in this State is not unconstitu- 
tional, yet it cannot be said that the reasons 
he gives for doing so are unmanly nor il- 
logical. His Honor said: ‘‘ The judicial 
power, in declaring the act of Legislature 
void, does not proceed upon the theory that 
it has superiority over the Legislature, or 
that laws, to be valid, must conform to its 
notions of wisdom and propriety. The duty 
upon the courts to decide, when the question 
is presented to them, whether an act, the 
constitutionality whereof is assailed, trans- 
gresses the inhibitions of the fundamental 
law. * * * * All authorities are, I be- 
lieve, to the effect that in a doubtful case a 
statute assailed as unconstitutional should 
not be judicially declared to be so. 
* * * When a_ constitutional ques- 
tion arises before a single magistrate he 
should only declare the law invalid when 
his duty to do is entirely clear, 
and that in a case of grave import 
he is justified, if not required, 1o leave 
the matter to the deliberations of the 
appellate tribunals. * * * * Before the 
statute can rightly be abrogated there should 
be judicial knowledge that the punishment 
therein provided is cruel and unusual.” 
It will thus be seen that the criminal Kemm 
ler is in no immediate danger of electrolethe 
nor the noble science of electricity of being 
prostituted to this ignoble use. We venture 
to assert that the matter can be 
properly brought before the appellate court 
the whole question will have been brought 
in its true light before the State Legislature 
and the obnoxious law repealed. In the 
meantime it is a pity that the especial crimi- 
nal in question should have been kept so long 
from his just deserts. 


so 


before 


First Meeting of the Electric Club for 
Lecture Season of 1889-90. 


The following notice has been sent to the 
members of the Electric Club, and announces 
a meeting for Thursday evening of this 
week : ° 

The first regular monthly meeting of the 
Electric Club for the season will be held at 
the Club House, 17 East 22d street, Thurs- 
day, October 17th, at 8 o’clock Pp. m. 

The address of the evening will be de- 
livered by Dr. Leonard Waldo. ‘* Some 
Casual Ideals Concerning the Requirements, 
Possibilities and Risks of the Electric Club ” 
will be his topic. 

The meeting will partake largely of the 
nature of a reunion, and, in addition to the 
address, the committee on entertainment 
will provide special] entertainment for the 
evening, and a free supper will be served 
after adjournment. Members who expect 
to be present at dinner, which will continue 
from 6 tu 8 o'clock, should notify the clerk 
at the Club House. 





Lieutenant V. L. Cottman, of the Navy 
who has been detached from the Nautic al 
Schoolship. ‘‘ St. Mary’s” and detailed 
secretary of tbe International Marine Con- 
which is to meet at Washington on 
Wednesday,received a just compliment from 
Secretary Tracy, says the New York Tribune. 
Lieutenant Cottman was for three years in 
charge of the branch hydrographic oftice in 
this city, and his reports received the highest 
commendation from shipowners and ship- 
masters; hence, when Secretary Tracy 
commended him to the chairman of the 
American delegation to the Marine Confer- 
ence as one ‘‘ eminently qualified because of 
his familiar acquaintance, from experience, 
with the maritime world,” he echoed the 
sentiment of the New York shipping people. 
Lieutenant Cottman is well informed in elec- 
trical work and has many friends among 
the scientific men in this profession who 
will congratulate him on deserved recog- 
nition. 


as 


gress, 





The Zolumbus Telephone Exchange, 
Columbus, Ga., has been transferred from 
the third district of the Southern Bell Tele- 
phone Company with headquarters at At- 
lanta, to the second district with head- 
quarters at Charleston, 8. C. 
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OUR WASHINGTON LETTER. 

Electric Decoration. —The most unique 
decoration, in this much decorated city, is a 
masonic emblem on the building of the late 
Norris Peters, the photo-lithographer of the 
Patent Office. It is composed of 122 sixteen 
candle-power Edison lamps, arranged in the 
form of a square and compass, with a large 
letter ‘‘G” in the space enclcsed by the 
arms of the square and compass. It was 
placed on the building in honor of the visit- 
ing Knights Templar. The work was done 
by Mr. C. W. Messner, a Western man, “ ho 
has some time since located in our city, and 
has built up quite a large house-wiring and 
vencral electrical business. 

The Chesapeake and Potomac Telephone 
People have a way of keeping their eyes 
wide open, and looking carefully after the 
interests of their patrons, as is evinced by 
the following: When the overhead wire 
question was being agitated in Congress, 
they foresaw what would be the result, and 
anticipating contrary legislation, quickly 
strung a large numbez of wires for the con- 
venience of their patrons, and are now able 
to take a large number of additional subscrib- 
ers without materially taxing their lines. 

A Law Without a Penalty.—Wiring in the 
District is attended with difficulty and an- 
noyance on account of the law with regard 
to overhead lines. A lineman on descend- 
ing a pole after making repairs, can gener- 
ally expect to find a policeman at the foot 
But it is not generally known that Congress, 
in making this wonderful law, has wisely 
neglected to provide a penalty, and so when 
the men are *‘ pulled” there is no punish- 
ment, and what to do with them is the ques- 
tion. Measures will doubtless be taken at 
the coming session to have the law moditied 
or repealed. 

New Plant.—The little village of Ecking- 
ton, at the terminus of the Eckington Electric 
R. R., is about to introduce a new system of 
lighting. The Westinghouse alternating sys- 
tem will be used. The dynamos will be 
located in the powcr house of the electric 
railroad, and current will be distributed to 
converters on the sides of the houses. The 
plant is being installed under the direction 
of Mr. M. Lowd, of Boston, and the house 
wiring is being done by Mr. C W. Messner, 
of this city. When completed the plant will 
be up to the standard of the electric road, 
i.ée., one of the finest and most complete in 
the country. 

Washington Work.—Persons in other cities 
seem to bave an idea that work in Wash- 
ington is dead, and that were it not that this 
is the Capital of the nation, the city would 
be only of secoudary importance. This is 
clearly a mistake. Look at our electric 
work, for instance. Our electric railway 
has no superior in the world ; we don’t burn 
out armatures going up hill and give people 
the impression that electric traction is a 
failure, as has recently been done in our 
nearest neighboring cities. Our iighting 
plants leave nothing better to be desired. We 
have several electric construction companies 
which are “ kept on the jump” to keep up 
with orders. Many inventions of impor- 
tance emanate from our city, and no credit 
given us therefor, and I propose to show in 
future, if possible, that this is a fact. 

Once More.—‘‘ The National Street Car 
Motor Company” has been incorporated at 
Alexandria, Va., with a capital stock of 
$500,000. They will, as their name _ indi- 
cates, manufacture motors, trucks, etc., for 
street cars. 

Notes.—I am informed that bids will soon 
be called for by the Registrar of the Treas- 
ury, for an electric motor designed to super- 
sede steam power in cutting and cancelling 
notes. : 

The are lights in the White House Grounds 
were lighted recently upon the occasion of a 
reception by the President to the visiting 
Knights. G. E. M. 

Washington, D. C., Oct. 12. 





OUR BOSTON LETTER. 

The Electric Exchange.— The regular 
quarterly meeting of the New England Elec- 
tric Exchange will be held this afternoon at 
the Boston Electric Club rooms, 7 Park 
Square. The success of this organization 
warrants the prediction that similar work 
will be undertaken in various parts of the 
country. 

A Good Season’s Showing.-—During the past 
summer Messrs. Howard & Stone, the New 
England agents of the ‘‘C. & C.” Motor 
Company, have ministered to the wants of 
sweltering humanity in Boston by supplying 
to it cool breezes by the ‘‘ C. & C.” fan out- 
fits, of which 43 were sold in the city proper 
during the heated term. Since the “C. & 
C.” Company brought out its new pattern 
of large capacity motors, the New+England 
agency has done its part in installing them. 
A-10 horse-power motor has been sold to the 
Edison. Illuminating Company, whose dy- 
namo room it ventilates. 

Another of thé same capacity runs a ma- 





chine shop on Sudbury street. Smith Broth- 
ers, on Washington street, replaced a hot 
air engine of eight h. p. by a four h. p. “C. 
& C.” motor for running grinders, and the 
change bas been a great improvement. 
Other new installations of ‘°C. & C.” in 
Boston are one of three h. p. for engraving ; 
another three h. p. on coffee mills ; a two h. 
p. motor on tortoise shell work, replacing an 
oil engine; a two h. p. on printing presses, 
and numerous small sizes, scattered through 
the city. Messrs. Howard & Stone are also 
doing a large business in ventilation con- 
tracts, and Boston’s oldest club, the Somer- 
set, has just been fitted out with a ventila- 
tion plant by them. 

Off For Minneapolis.—Quite a number of 
Bostonians, prominent in the street railway 
business, areintending to be present at thecon- 
vention of the American Street Railway As- 
sociation, at the West Hotel, Minneapolis, 
beginning October 16th. Among those who 
will probably be there are Captain Eugene 
Griftin, of the Thomson-Houston Company ; 
Mr. G. H. Monks, of the West End Com- 
pany ; Mr. E. P. Shaw, of the Newburyport 
Car Works ; President Breed, of the Lynn 
and Boston road, and Mr. R. B. Ferguson, of 
the Thomson-Houston Company. Mr. R. 
T. White is a member of a party which 
started last night over the Hoosac Tunnel 
line. Mr. White carries with him a com- 
plete line of samples of his Eureka construc- 
tion street railway supplies, which will at- 
tract favorable attention of street railway 
people, especially those already using or con- 
templating using electric power. 

To be Seen in New York.—The Evans 
Friction Cone Company have an exhibit at 
the American Institute Fair in New York 
which is the drawing card in its section. 
Mr. Henry J. Conant, of the Evans Com- 
pany, left for New York yesterday and 
will be at the Fair during the week to explain 
the workings of the apparatus. The Pettee 
Machine Company, of Newton Upper Falls, 
is putting in one of the Evans Friction 
Drives for the the new electric lighting plant 
at the works. 

Underground Work at Narragansett Pier. 
—A contract for underground work has just 
been completed at Narragansett Pier, R.1L., by 
the Wright Electrica! Engiveering Company. 
A conduit 600 feet in length has been laid 
from the point where the pole line ends to the 
center of distribution, which is in a private 
residence called Dunmere, the country bome 
of a wealthy resident of New York. Lamps 
of 32 candle-power have been placed: on 
ornamental iron fixtures at the entrance 
gates and posts on either side of the drive- 
way, also in the brownstone terraces around 
the mansion, and several lights are scattered 
through the grounds on ornamental iron 
lamp-posts. In addition there are fifty 16 
candle-power lamps in the house itself, 20 in 
the bowling alleys and two in the stable. 
No wires show at any point on the grounds 
or on the poles and fixtures. Okonite wire 
is used throughout Current is supplied by 
the Narragansett Pier Electric Light Com- 
pany, of which Mr. C. R. Fish is manager, 
and the operation of the entire plant has gone 
on without a hitch of any kind. The 
underground work is a duplicate of Mr. 
Alex. P. Wri-ht’s work at Springfield, 
Mass., which has now been in practical use 
over two years without trouble of any sort. 
‘The primary wires, with a difference of po- 
tential of 1,000 volts, are buried as well as the 
secondary wires. The Wright Company has 
also done considerable inside work at the Pier 
this season, reviving several hotels and chang- 
ing over the alternating current switchboard 
at the station to conform with the new 
insurance tariff issued by the New England 
Insurance Exchange. 

Dynamo Efficiency.—‘lie Standard Elec- 
tric Company has ruonipg at its St. Johns- 
bury, Vt., shops a dynamo which supplies 
current to 500 16 candle power lamps with 
an expenditure of 3615 horse-power. Natur- 
ally pleasing for the Standard Company. 
Mr. Milbank reports sales of lighting plants 
recently to the Henry C. Bowen Company, 
of Providence ; the Boston and Maine Rail- 
way Machine Shops at Lindenville, Vt., and 
Hollingsworth & Vose, East Walpole, Mass. 

An Interesting Power Plant.—The Holtzer 
Cabot Company are about installing a 10 
horse power Eddy motor in the new Auch- 
muty building on Kingston street. It will 
be used iu running a large pump which is to 
deliver 350 gallons of water per minute. 
The building is on made land and the exca- 
vations are below tide water level, sc some 
arrangement is necessary for the removal of 
the water. A large drainage reservoir is 
placed under the building and a float will 
automatically start and stop the motor and 
pump, so that no supervision whatever will 
be necessary. Mr. C. E. Bibber, of the 
H.-C. Company, who recently started ona 
business trip to the Pacific coast, is meeting 
with success on the way and sending back 
orders already. 

Removal.—The Gould & Watson Com- 
pany, dealing in molded micas, have moved 
to the new building, 35 Hartford street, 
between Purchase and High streets, where 
large and well-lighted quarters have been 
secured. 

Boston, Oct. 14, 1889. 7... 





OUR CHICAGO LETTER. 

Electric Power.—The *‘C. & C.” Electric 
Motor Company have lately installed for the 
Chicago Printing Company two of their 
motors, one of 15 and one of 5 horse power. 
The machinery operated by the 15 horse 
power motor includes 17 cylinder presses, 14 
jobbers, 5 paper cutters, 3 folding machines 
and 6 wire stitching machines. The 5 horse 
power motor is used exclusively to operate 
the elevator, and increases the speed 20 per 
cent. over steam power previously used. 
The saving in the operation of this plant 
over the old steam plant is something won- 
derful. 1t cost to run the steam plant some- 
thing like $290 per month, which was 40 
horse power. The total expense of opera- 
ting the present plant is $136, thus making a 
saving of $154 per month. Ina letter from 
E. G. Schubbert, vice-president and super- 
intendent of the Chicago Printing Company, 
to the ‘“‘C, & C.” Company, he recommends 
electric power for printing offices, and pro- 
nounces it a success for economy, efficiency, 
reliability and convenience. 

Electrical Supply Sales.—The Central 
Electric Company report business good, 
their wire sales lately made amounting to 130 
miles. The company have a number of new 
novelties, prominent among which is a new 
patent windlass for raising and lowering arc 
lights. The Electrical Supply Company re- 
port a good business and many large sales 

Instailations.—Mr. J. H. Reid, western 
manager of the Mather Electric Co., reports 
the following late sales: Zangerle Manu- 
facturing Co., Chicago, 200 lights ; Waters- 
meet Lumber Co., Watersmeet, Mich., 50 
lights ; Imperial Roller Mill, Duluth, Minn., 
250 lights; A. H. Bode, Minneapolis, Minn., 
200 lights; Gilbert Paper Co., Menasha, 
Wis., 100 lights (second installation); Michi- 
gan Soldiers’ Home, 1,300 lights (second 
installation); Union Coal Storage Co., 150 
lights; Denver Tramway Co., Denver, Colo , 
250 lights ; Denver Republican Pub. Co., 
Denver, Colo., 300 lights; C. V. N. Kitt- 
ridge, Denver, Colo., 600 lights; Endicott 
building, St. Paul, 1,300 lights, two 650 
light machines, the plant having a capacity 
of 2,000lights. The plant at the Denver 
Tramway Co. runs without intermission day 
and night throughout the year. The fol- 
lowing sales of motors bave been made by 
the above company lately : Pioneer Press, 
St. Paul, Minn, three motors 744, 5 and 21g 
horse-power ; these will be used in running 
presses and elevators for carrying forms to 
the tenth floor. D. H. Valentine, St. Paul, 
Minn., one five horse power for operating 
printing presses. 

Electric Railways.— The railway depart- 
ment of the Thomson-Houston Company 
has closed a contract with the Union Depot 
Street Railway Company to furnish 30 cars. 
The generators will have a capacity of 500 
horse-power. The power plant and station 
will be built by the Union Depot Company 
and the electric construction will be by the 
Thomson-Houston Company. The above 
company has also closed contracts with the 
Milwaukee Cable Company for 12 cars with 
generators of 200 horse-power capacity and 
an increase of six cars and 160 horse-power 
for the Des Moines Street Railway Company, 
of Des Moines, Iowa, making the second in- 
crease for this company within one year. 
Lerge contracts have been closed at Denver, 
Colo., and San Jose, Cal. 

Topeka, Kansas.—The North Topeka 
Electric Light and Power Company are 
about to increase their plant. One high 
tension arc machine will be added at once. 
The contract for wiring the State House 
has been awarded the Kansas Electric Com- 
pany of that city. 

Kansas City, Mo.—The Thomson-Houston 
Company have received an order for four 
more cars and three miles of track for the 
Armourdale line. This road has been in 
operation only a short time, and an early in- 
crease looks very favorable for the road as 
well as for the Thomson-Houston Company. 
The Edison Electric Light and Power Com- 
pany reports business on the increase; the 
company are rapidly nearing their present 
capacity. This certainly must be encourag- 
ing to Superintendent G. W. Hart. 

Personal.—The vacancy made by the res- 
ignation of F. W. Horne, manager of the 
Excelsior Company, has been filled by the 
appointment of Mr. 8. W. Trawick.—C. H. 
Cone has returned from a prosperous south- 
ern trip in the interests of the Knapp Elec- 
tric Works.—G. A. McKinlock returned to- 
day from a trip through the South. 

Arc Light Installations. — ‘The Excelsior 
Electric Company report the following re- 
cent sales: Thomas Ridge, Kansas City, 
Mo., 30 lights; St. Charles Car Co., St. 
Charles, Mo., 30 lights ; Rice Lake Lumber 
Company, 30 lights ; J. B. Garland, Bucodo, 
Wash. Ter., 15 lights ; Knapp-Stout Com- 
pany, Menomee, Wis., increase of 60 lights. 
The above company has also closed a con- 
tract with the Williams Engine Company, 
of Beloit, Wis., for a 300-light incandescent 
machine. D. B..D. 

Chicago, Oct. 12, 1889. 
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— The Electric Light Co. at Woburn 
has put into their plant a Thomson-Houston 
welding machine. 





PERSONAL, 

Mr. W. D. MacQuesten, the electrical 
engineer, has removed from No. 2 West 
14th street to No. 15 Cortlandt street, New 
York. Mr. MacQuesten is an experienced 
electrical worker and is now prepared to 
give technical advice as to the electric light- 
ing system best adopted to the necessities of 
each case or to supervise installations. 

Capt. Eugene Griffin has finally resigned 
from the army to continue his engagement 
with the Thomson-Houston Company. He 
probably considers that $10,000 a year from 
a private corporation is better than a pros- 
pective promotion in the service of the 
country, These instances of valuable men 
being led away from government offices to 
private enterprises by high salaries are 
becoming very common. 

Col. Gardiner C. Sims and Mr. H. N. 
Fenner were New York visitors last week, 
having deserted the city of Providence and 
State of Rhode Island for a few days. Mr. 
Fenner is treasurer of the New England Butt 
Company, and is kept so busy supplying 
wire manufacturers with braiding and other 
similar machinery that his New York friends 
rarely see him. Col. Sims claims that it is 
not his new son and heir that keeps him 
awake nights, but the effort to study out a 
plan to supply his engines fist enough to 
satisfy the demand from the electric lighting 
public. 

The departure from this city, writes our 
Washington correspondent, of Captain T. 
W. Symons, who has been promoted to a 
more important army station in Portland, 
Oregon, is a matter of much regret to per- 
sons interested in electric line construction 
in the District. He has given much intelli- 
gent study to the many different wire prob- 
lems that have arisen during his term of 
service here, and has performed a vexatious 
task with efficiency, fairness and courtesy. 
There are frequent rumors that Major Ray- 
mond is desirous of being transferred to a 
more congenial field. Should this change 
follow the loss of Captain Symons, electric 
interests will be liable to some embarrass- 
ments until the successors of these officers 
have time to get an understanding of the 
questions involved in the business, and it 
will not be a trifling matter for any new 
man to become as familiar with the subject 
as are Major Raymond and Capt. Symons. 
Electric Lights Out in New York City. 

Pending the hearing of their injunction 
cases against the Board of Electrical Con- 
trol, the Brush and United States Companies 
agreed to turn off their lights in New York 
City Monday night. The city was most 
dismal looking as a result, as over 3,000 are 
lights went out, and there was no gas to 
replace them. Extra police were required. 
_>-- 

Judge Brewer, of the United States Cir- 
cuit Court at St. Joseph, Mo., has rendered 
a decision that Prof. A. G. Bell is the orig- 
inal and sole inventor of the telephone, in 
the case of the American Bell Telephone 
Company and the Missouri & Kansas Tele- 
phone Company against the Johnson County 
Telephone Company. The latter company 
has been running a line of its own and refus- 
ing to pay the Bell Company a royalty on 
its patents, which it was alleged the Johnson 
Company was infringing. In accordance 
with Judge Brewer’s decision the latter com- 
pany has agrced to close its business, deliver 
its plant to the Bell Company, and pay 
nominal damages. This is probably the last 
effort of the telephone infringer. 

— The new electric light station at 
Watertown, Mass., is fast nearing comple- 
tion. The outside work is finished and the 
inside is well advanced. Work bas been 
commenced on the iron work of the new 
gasometer and will be rapidly pushed. 


—— The new plant of the Electric Light 
and Power Company, at Peoria, Ills., with 
its equipment complete, will cost consid- 
erably over $100,000. It has been generally 
stated at a little over half that sum ; but one 
contract on the building alone is $52,000, 


—— The annual age | of the Schuyler 
Electric Company was held at Middletown, 
Conn., last week, and the following officers 
were elected: President, Seth H. Butler ; 
vice-president, Chartes E. Dustin ; treasurer, 
Joseph T. Elliott ; secretary, D. J. Glazier. 
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x", A telephone line is being put up 
between St. Petersburg and Moscow. 


«*, The Pacific Bell Telephone Company 
has reorganized, under the name of the 
Pacific Telephone and Telegraph Company, 
with a capital stock of $5,000,000. 


x", Telephonic communication is being 
steadily developed in Australia, the receipts 
having increased largely in Victoria during 
the past 12 months. The first long-distance 
line between Victoria and Geelong is now 
nearly ready for opening. 


»", Experiments have recently been made 
by the authorities at the Imperial Dockyard, 
Wilhelmshaven, with the object of establish- 
ing telephonic communication between 
divers and the vessels to which they belong. 
The experiments yielded very good results, 
Whether the arrangement is of practical im- 
portance, further experiments will show. 


«*, A new tariff of charges for using the 
telephone has been introduced by the admin- 
istration of Swedish telephones, whereby the 
charge is fixed at4'5d. for three minutes con- 
versation where the distance is under 100 
miles, and 6'3d. for distances above, with 
1'3d. for each additional minute. It has 
been found that the limit of three minutes is 
preferable to five, hitherto allowed. 


x, During the suspense in connection 
with the Maybrick trial, the telephone at 
Darwen was frequently used with a view to 
ascertain the verdict. At one of the offices 
in the town the office boy was asked to speak 
through the telephone to Mr. So-and-So, and 
ask if the verdict had been given. The 
boy did so. The party replied, ‘‘ The ver- 
dict is not yet given ; the judge is still sum- 
ming up.” The boy delivered the follow- 
ing: ‘‘ Please, sir, they say the verdict is 
not known, but the judge is doing his sums 
yet.” 


x", When the telephone was first intro- 
duced into Minneapolis 10 years ago, the 
company had less than 100 subscribers and 
one switchboard was all that was necessary 
to accommodate its patrons. Now the en- 
tire south side of the fourth floor of the city 
hall is covered with switchboards and nearly 
1,700 subscribers are now onthe list. The 
space now occupied by the company is en- 
tirely inadequate and Manager Christie says 
that the company will have to seek larger 
quarters. The rooms selected are on the 
upper floors of the new building on Fourth 
street side adjoining the Nicollet national 
bank. The rooms to be occupied by the com- 
pany are being finished to suit its convenience, 
and all the wires, switches, etc., will be in 
position by January 1, 1890. 


»*» The Edison Phonograph Toy Manu- 
facturing Company, of Boston, has issued a 
circular to stockholders, in which it is states 
that new contracts have been made with Mr. 
Edison, by which the company acquires 
‘‘ the exclusive right to use in dolls and toy 
figures, in all countries of the world, and 
for all time of Mr. Edison’s inventions, 
whether hitherto made or to be made during 
the coming five years from the date of the 
contracts.” The old contracts for sale of 
the dolls abroad bave been cancelled. ‘‘ The 
company has further made contracts with 
responsible selling agents in France, South 
America, Canada and the Pacific coast of 
the United States by which these agents 
agree to purchase of the company on an 
average about 100,000 dolls per year for a 
period of five years.” Mr. Edison is to 
manufacture all the talking machines and 
can now make 500 a day. The company 
expects to deliver completed dolls in time 
for the holiday trade. 





The English Post Office Competing with 
the Telephone Companies. 
The following important notice has been 
issued by England’s Postmaster-General : 


NOTICE. 

On and after the 1st October the telephone 
wires which have been provided by the post 
office between the following towns in South 
Wales may be used by the public on pay- 
ment of a fee of 6d. for a conversation not 
exceeding three minutes : 


Cardiff, Pontypool, 
Barry Dock, Talywain, 
Newport, Briton Ferry, 


Alexandra Dock, Swansea. 

Any person joining the telephone exchange 
of the department in one of these towns can 
use the wires to the other towns from his 
own office. Other persons can do so on 
going to an office of the department, where 
a silence-box has been provided. For in- 
stance, such a person in Newport desiring 
to communicate with a firm in Cardiff, whose 
office is connected with the postal telephone 
exchange in that town, would go to the head 
post office in Newport, where, on payment 
of the prescribed fee, he would be placed in 
telephonic communication with the office of 
his correspondent ; or, if his correspondent’s 
office was not so connected, he could direct 
him to attend at one of the post oftice silence- 
boxes in Cardiff punctually at a particular 
time, and there carry on the conversation. 

The local telephone wires in the above 
mentioned towns may also be used by the 
public, the fee for a conversation of not 
more than three minutes within one and the 
same town being 3d. Under this arrange- 
ment a person whose office is not connected 
with the local telephone exchange can at any 
time hold telephonic communication with a 
person whose office is so connected on going 
to one of the offices of the departinent, where 
a silence box has been provided for the pur 
pose: 

The limit of three minutes may be exceeded 
on payment of 6d. or 3d., as the case may be, 
for each additional period of three minutes 
or less. Our esteemed contemporary, The¢ 
Telephone, comments as follows on the situa 
tion : 

‘*So the post office are entering the field 
after all as competitors of the telephone com- 
panies. Of course, they have a perfect right 
to do so, but whether this is quite fair is an- 
other question. The companies pay the 
post office 10 per cent. of their gross income, 
and are hereby heavily handicapped from 
the beginning. We do not think that the 
companies need be afraid of the competition 
if we judge from what has taken place at 
Hull. There the local authorities requested 
the National Telephone Company to open 
an exchange, so as to be able to make use of 
the trunk wires of the company, and we 
believe that there are already nearly as many 
subscribers to the company’s system as to 
that of the post office. In other places in 
the west of England the Western Counties 
Telephone Company has completely ousted 
the post office, so that we fee] sure that the 
Postmaster-General’s notice is simply meant 
asa sort of alarm shot into the enemy’s 
camp. Of course, there is only one satisfac- 
tory and possible solution of the difficulty, 
and that is, the government must buy out 
tbe telephone companies. The longer they 
hesitate, the worse for the public !”’ 

——— 
The Australian Doctors and the 
Telephone. 

Dr. Ellison wrote to the Register last week 
complaining that in the July number of the 
‘* Telephone Exchanges,” published by the 
government, there was given a piece of gratui- 
tous advertising by adding to the names of 
medical subscribers to the telephone ex- 
change the hours of consultation. Dr, A. 
A. Hamilton has called to explain that he 
wrote to the Postmaster-General with the 
concurrence of all but two members of the 
medical profession in Adelaide, to ask 
whether the hours of consultation might be 
given in the list, as he considered that it 
would not only be a convenience to the pro- 
fession, but would prevent the telephone ex 
change being rung up needlessly if the peo- 
ple knew at what hours they would be able 
to find the doctors at home. The telephone 
department, upon being supplied with the 
information, published it. Dr. Hamilton 
said he had no idea that the entries would be 
regarded as advertisements.— The Telephone, 
London. 





Deprez-d’Arsonval Differential 
Galvanometer. 

We are indebted to our esteemed contem- 
porary, the London Electrical Review, for 
the following description : 

‘* The value of the Deprez-d’Arsonval gal- 
vanometer is beyond dispute. Thanks to its 
dead-beat action, which allows of rapid 
reading, and to the slight influence which 
neighboring bodies exercise on it, it has 
rapidly taken a first place in industrial labora- 
tories, and it tends to supplant the ordinary 
needle galvanometer for measurements of 
precision. 

‘*The great number of improvements of 
detail which have been made in the instru- 
ment since it was first brought out have very 
considerably extended the range of the ap- 
paratus. M. Ledeboer has himself described 
an arrangement, carried out by M. Carpentier, 
with the view of rendering the instrument 
differential and useful for the purpose of 
numerous methods of measuring resistances 
based upon the compensation of the mag- 
netic effects of two currents. In this ar- 
rangement two bobbins are wound parallel 
on the movable frame of galvanometer, the 
ends of the coils being connected to four 





THE DEPREZ-D’ARSONVAL DIFFERENTIAL 
GALVANOMETER. 


terminals through a double bifilar suspension. 


‘The construction of such an instrumentis | 


found to be difficult, for though it is easy to 
give to the circuit of the two bobbins equal 
resistances and the same number of turns, it 
is extremely difficult to produce exact equili- 
brium by the differential effect of two cur- 
rents acting in a magnetic field the lines of 
force of which are very irregularly distri- 
buted. 

‘Tt is true that the two bobbing can be 
wound with a double wire as is often done 
in the case of differential electro-magnets, 





but the necessity of reducing as much as | 


possible the size of the movable frame pre- 
vents the employment of a thick covering to 
the wire, and there is a consequent liability 
of contacts between the two wires. 

‘‘In order to facilitate the construction 
and the adjustment of the instrument, ,M. 
Eric Gérard arms the poles of the magnet 
with two armatures which, instead of being 
fixed as in the ordinary apparatus, are mov- 
able about vertical hinges, and can be ap- 
proached or withdrawn obliquely to a central 
bar of soft iron by means of two screws of 
very low pitch. 

‘‘By this means the distribution of the 


lines of force of the field can be regulated | 


at will and it is easy to produce magnetic 
equilibrium of the currents in the two 
bobbins. 

‘*Tn the apparatus (shown by the figure) 
which has been constructed by MM. Emile 
Gerard et Cie., the two regulating screws 
are represented on the back face of the mag- 
net. The double bobbin is supported by a 
cocoon fibre which is axial to a bronze spiral 
spring forming a connection common to the 
two circuits. The other connections are 
made below by two wires. It must be evi- 
dent that if the two ends of each bobbin re- 
quire to be available, the upper spiral spring 
must be replaced by a two-wire suspension, 
though at the cost of diminished sensitive- 
ness,” 





ELECTRICAL NEWS FROM LONDON. 


BURYING WIRES IN THE STRAND — MR. 
PREECE AND THE BRITISH ASSOCIA 
TION—NEW ELECTRIC LIGHT WORK 
IN LONDON AND OTHER CITIES 
OF EUROPE. 


To THe Eprror oF ELEcTRICAL REVIEW: 

For upwards of five weeks the Strand had 
been impassable for carts and carriages 
owing to the necessary work in the laying 
down of the mains for electric lighting. The 
quantity of patience possessed by the average 
Londoner is by no means inexhaustible, and 
as week followed week the voice of the 
grumbler spoke in no uncertain voice, and 
day after day indignant prctests were made 
in the public press. Now that traffic has 
been resumed through the Strand the district 
surveyor writes to the 7imes in vindication 
of the action of the Vestry, and points out 
the many circumstances which obliged so 
long a time in the carrying out of the work. 
As soon as the Vestry had decided it was 
necessary to renew the wood pavement, the 
Metropolitan Electric Supply Company and 
Messrs. Gatti saw their oppotunity and at 
once embraced the chauce of putting down 
mains, but before the work could even be 
commenced various formalities were neces 
sary and much time was unavoidably lost. 
Then in taking up the Strand no crdi- 
nary roadway had to be disturbed, and 
trenches were required to a length of more 
than a thousand yards and sometimes seven 
feet in depth to receive the mains. Below 
the wood was at least an inch of asphalt 
and then a stratum of concrete from half a 
foot to 12 inches deep. For weeks 200 
laborers were employed making their way 
through this wallof rock, and when that was 
accomplished and the electric mains fixed, 
new concrete had to be put down and the 
wall once more made perfect. 

At the British Association’s last meeting, 
Mr. W. H. Preece has certainly been the 
member whose utterances have earned the 
greatest attention, and his opinion as to 
the dangers of electric currents has gained 
for him the criticism of unscientific as well 
as scientific journals, and there is now no 
doubt that in the majority of instances a 
mistaken view was taken of what he said on 
the subject. As an electrician of great practi- 
cal experience, he was advising care and 
precaution in the use of a power where no 
scientist has up to the present been able to 
discover the exact current which is dangerous 
to life, and ventured to doubt whether all 
the fatal eases credited to electricity were 
really attributable to that cause, instancing a 
late case at Brighton. He also stated that 
in most cases the accident can be traced to 
ignorance, stupidity or gross carelessness 
provided against by extant regulations which 
were neglected. 

Apropos of the British Association Meet- 
ing, London Punch describes the society as 
an ‘‘ association for furnishing middle aged 
gentlemen with a scientific excuse for a few 
days pleasant holiday.” The ideais happy, 
if not exactly complimentary. 

The Marquis of Lothian K. T., has ac- 
cepted the office of president of the ap- 
preaching Edinburgh Exhibition, and tothe 
guarantee fund £200 has been subscribed by 
the Town Council of Dundee. 

An international exhibition of arts, science 
and trades, in which a special section will be 
devoted to electricity, is to be opened in a 
day or two at Hove, near Brighton, and will 
continue until the end of the year. 

Mr. Edison left for New York on Satur- 
day, and during his stay in Europe has seen 
much and done much by the influence of 
his presence to urge on electrical industries 
on this side of the Atlantic. While at Berlin 
he visited the works of Messrs. Siemens at 
Charlottenburg, and returned to the city in 
the ‘‘ Electra,” a boat worked by electricity, 
after a banquet given in his honor by Herr 
Werner Siemens. He also attended the 
Congress of Naturalists at Heidelberg. Be- 
fore Jeaving Berlin for London the great in- 
ventor expressed himself delighted with the 
beauties of Berlin, and surprised to discover 
to how great an extent his inventions were 
there made use of. 

Mr. Edison’s stay in England was really a 
short visit to Sir John Pender, at Foot’s Cray 
Place, Sidcap, Kent, and with whom he 
visited the Mansion House last Tuesday and 
was entertained at luncheon by the Lord 
Mayor and Lady Mayoress. Among those 
assembled to meet him were Lord Brassey, 
Sir John Pender, Sir Polydore de Keyser, 
Colonel Gourand, Mr. J. Staats Forbes and 
others. On the following day Sir Jobn 


Pender gave a dinner in his honor at Foot’s 
Cray Place, the company including Lord 
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Crawford, Sir George Elliot, M. P.; Mr. 
Spencer Balfour, M. P.; Sir James Ander- 
son, Mr. John Ver:ty, Mr. Preece, F. R. S.; 
Mr. J. D. Pender and Mr. 8S. Z. de Ferranti. 
He also visited the Deptford station of the 
London Electric Supply Company, and also 


the central station of the Metropolitan 
Supply, with all of which he expressed his 
creat approval. His longest stay was made 
at Paris, and in memory of his visit and as a 
mark of his gratitude for the reception ac- | 
corded to himself and his wife, he left 10,- | 


000 franes for the poor of the city. 

Messrs. D. Moseley & Sons, of Ardwick, 
Manchester, are now introducing a new 
paper insulation, to which they have given 
the name celluvert, and which is made from 
n or vegetable fibre chemically treated. 
It very flexible and is made of various 
thickness, some that of ordinary paper, 
in rolled tubes of about half an inch 
imeter; it is in various colors and is 
shiny and smooth. The substance 
vithstand great heat and possesses large 


coll 


others 
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insulating power. It resists oils and is little 
affecied by acids, can be glued to itself or 
to wood, takes a good polish and varnishes 
we It has been used for switches with 
grest success by Messrs. Verity & Sons, and | 
wil! doubtless be exceedingly useful in the 
minuufacture of various electrical apparatus, 


ssrs. Johnson and Phillips, of Charl- 
ton, Kent, who are sole licensees and manu- 
faciurers in England for Brook's under- 
id system of oil insulation, afforded the 
electric light companies, the postZoffice and 
the press an opportunity of witnessing last 


of incandescent lamps. It is estimated that 
600 glow lamps will be required for this 
purpose. 

Messrs. Siemens Bros., who had the con- 
tract from the corporation of Bradford for 
the building of electric lighting works, have 
just completed the station, which was for- 
mally opened on Thursday last by the 
Mayor, Alderman W. Monlson. Alderman 
F. Priestman having presented the Mayor 
with a silver gilt key the three dynamos 
were started, and the Mayor briefly referred 
to the various difficulties the corporation 
had had to contend with in regard to their 
enterprise, being the first municipal body in 
the kingdom to venture on their own instal- 
lation. Mr. W. H. Preece, F. R. 8., said 
subsequently that in his opinion the contin- 
uous system adopted by Bradford was abso- 
lutely safe from all dangers connected with 
electricity. He did not regard electricity as 
opposed to the interests of gas producers, 
for gas should be used for producing heat, 
and if applied to the working of an elec- 
trical engine double the light could be ob- 
tained. Alderman F. Priestman, chairman 
of the gas committee, and also of the com- 
mittee in connection with the electric instal- 
lation, did not consider the installation 
would prove a source of profit for at least 
two years, as Only 5d. per unit was to be 
charged. the committee hoping by fixing the 
price so low to induce persons to use elec- 
tricity. lt is also believed that the tramways, 
which are the property of the corporation. 
may be worked eventually by electricity and 
that there might also be a field for its appli- 
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Electricity in Naval Warfare. 


DESCRIPTION OF THE HALPINE TORPEDO | 
BOAT. A SUBAQUEOUS CRAFT ELECTRI- | 
CALLY PROPELLED AND ELECTRICALLY 
CONTROLLED. A SUCCESSFUL TRIAL IN 
NEW YORK BAY, 





It is well known that until long after the 
close of the Civil War, American inventors | 
continued to puzzle their brains and spend | 
large sums of money in the endeavor to con- | 
struct torpedoes that would be effective | 
against any possible attack by a foreign naval | 
power. It was found that to successfull, 
attack a thickly armored war sbip by this | 
method, it was necessary to explode the tor- 
pedo beneath the water line, and in close | 
proximity to the vessel. To guard against 
this, vessels were provided with strong nets 
of hemp which were bung around and at 
some distance from the bull. This afforded | 
reasonable protection until devices appeared | 
by means of which the nets could be cut and | 
broken, after which they were made of steel | 
instead of hemp. 

When the steel nets were adopted the tor 
pedo advocates relied upon a larger charge | 
of explosive, which was fired outside of the | 
net, but this was not altogether satisfactory, 
and the ordinary form of torpedo could not 


reflects great credit on Mr. Savage, and proves 
him an inventor of high order. In the de- 
signing of the electrical apparatus he was as- 
sisted materially by Mr. Frank A. Perret, 
of Brooklyn, N. Y., whose abilities as an 
electrician are well known. 

The present apparatus was built at the 
Adriance Machine Works, Brooklyn, N. Y., 
under Mr. Savage’s immediate supervision. 
It was decided to propel the boat by an elec- 
tric motor and storage batteries. The Perret 
motor, manufactured by the Elektron Manu- 
facturing Company, of Brooklyn, was 


| adopted, as being peculiarly adapted to the 


work by reason of its high efficiency and 


light weight in porportion to power devel- 


oped. River and Rail storage battery is used. 

The motor is connected direct to the shaft 
of the propeller, which is of the Bartlett pat- 
tern, and was designed especially for the 
work, being cast in phosphor bronze and 
having three blades. 

It will be seen by the illustration that the 
boat proper consists of a large metallic 
cylinder, pointed at poth ends, in which the 
motor and battery are contained. The 
weight of these is calculated and disposed so 
that the boat is kept at proper depth and 
position in the water. A case containing a 
powerful charge of explosive is carried in a 

pocket on the under side of the 














Fia. 1.—Tur Haurprne Torpero Boat.—ELEcTRICALLY CONTROLLED. 


eek various experiments and tests, person- | 
y conducted by the inventor, Mr. David | 
‘ks, of Philadelphia. The oil he uses 
i. refuse of rosin oil, costing only about | 
per gallon. and his system consists in | 
iking use of it in iron pipes as an insula- 
mn Of copper mains which are kept apart | 
rom each other by a covering of cotton or | 
mp. The various tests and experiments | 
ule by Mr. Brooks were all successsful. 
Messss. B. Verity & Sons, of Covent Gar- 
n, London, have just completed a most 
mplete electric light installation at the 
voy Hotel on the Thames embankment, 
id from which the Savoy Theatre will also 
lighted. In all, about 3,000 lamps of 16 
indle-power each have been fitted up, 2,000 
| the hotel itself, and 1,000 in the theatre. 
or the hotel, 11 Sunbeam lamps of 200 
ndle-power each have also been put up, 
tur in the carriage entrance, five in the 
ourtyard and the remaining two at the en- 
ance to hotel from the embankment. The 
arious fittings are of very handsome design, 
ind principally of copper and brass; the 
hades in bed and sitting rooms being cov- 
red with fancy silk. Each of the rooms 
ius its own switch, by which the current can 
he cut off or put on as desired, and in the 
majority of the rooms there is a portable elec- 
tric lamp standing on fancy brass or copper, | 
ind with about 12 feet of well insulated | 
flexible conductor. In fact, everything has 
been done to add to the elegance of the ap- 
pearance of the rooms and to the comfort of 
the occupants. I learn it is further intended 
to put up on the side of the hotel looking 
over the river the name ‘‘ The Savoy Hotel 





and Restaurant,” each of the letters being 
several feet in height and composed entirely 


cation in the treatment of sewage by the cor- 
poration. 

Two electric light companies have been 
established in Newcastle and one will short] 
commence operations. Messrs. J. ‘ 
Holmes & Co., of the Portland Road Works, 
have produced for the Sunbeam Lamp Com- 
pany an incandescent lamp of 3,000 candle 
power to be temporarily exhibited in the 
Newcastle Museum. This is believed to be 
the most powerful incandescent lamp yet 
manufactured. 

The palace now being erected at Drum- 
condra, near Dublin, for Dr. Walsh, the 
Archbishop of Dublin, is to he lighted 
throughout by electricity. 

Vienna, like some parts of London, is now 
greatly inconvenienced by the suspension of 
traffic, owing to the laying of mains for the 
electric light. Messrs. Siemens and Halske 
are well forward in the work and have 
nearly completed their station at Neubad. 
Messrs. Ganz & Co., of Budapest. have the 
contract for adapting the rack railway, con- 
necting Buda with the Schwabenberg for 
electric propulsion, and have also, in con- 
junction with the Amalgamated International 
Company, of Vienna, laid themselves out to 
supply 100,000 lamps in that city. 

Active work in regard to electric lighting 
has been commenced in Madrid by the Eng- 
lish company, and there isno doubt there will 
be an immense demand unless the gas com- 
pany reduce very ieee ocd the excessive 
charge they have been making, 9 shillings 
per 1,000 feet. A site has been chosen for a 
central station. Mr. Phillips has been made 
local manager and it is proposed to com- 
mence with 4,000 horse power. 

London, Eng., Oct. Ist, 1889. C. Fr. 





be used to advantage, owing to the fact that 
the explosion destroyed not only the enemy’s 
vessel, but the craft carrying the torpedo as 
well, thus rendering practice well nigh im- | 
possible, for each discharge involved the 
total destruction of apparatus costing from 
two to five thousand dollars. 

Afier a careful consideration of these and 
other defects in existing apparatus, Lieut. 


Nicholas J. Halpine, a promising officer of | 


the United States Navy, became convinced 
that the most practicable plan was to use a 


plosive charge to a point beneath the kee) of 
the enemy’s vessel, and then automatically 
back off to a safe distance before the explo- 
sion occurred, so that it could be used over 
and over again both in*practice and in actual 
warfare. 

The problem of how to propel such a 
craft under water and control it from the 
shore or from another ship, as well as to 
automatically deliver and fire the torpedo, 
was found, as will be readily believed, a 
difficult one to solve. 
ant’s plans were about to materialize, he re- 
ceived orders to join the U. 8. 8.‘‘ Tallapoosa” 
in South American waters, and it was there- 
fore decided to place the development of the 
apparatus in the hands of Mr. Arthur W. 
Savage, the inventor of improved small arms. 
The successful operation of the first boat built 


Just as the Licuten- | 





boat well forward, and is connected 
with the harpoon by a chain, as 
shown. When the harpcon strikes 
anything, it attaches itself thereto, 
and at the same time the case of ex- 
plosive is forced forward out of the 
pocket. 

The boat is kept under the control 
of an operator on shore or on a ship 
by means of special electrical niech- 
anism on the boat connected by a 
single insulated wire with switching 
mechanism and a portable battery at 
the operator's position. The con- 
necting wire is carried by a reel in 
the torpedo boat, which pays it out 
as the boat gocs forward. The re- 
turn circuit is made by the sea. 

By means of the mechanism men- 
tioned, together with an ingenious 
system of relays and currents of 
varying intensity, the operator may 
at will cause the torpedo boat to go 
ahead, stop, go astern, steer a 
straight course, steer to port or steer 
tostarboard, and cause the guide 
lights to flash. It is quite remark- 
able that all these operations are con- 
ducted over a single wire. In the 
experiments lately made this wire 
was 115 mileslong. By the use of 
more powerful batteries the distance 
may be increased to three or four 
miles. 

It is intended that in actual war- 
fare the boat shall run a few feet be- 
low the surface of the water to protect it 
from the enemies’ shots. Two small staffs 
will project above the surface and carry red 
and green electric lights, which may be 
flashed at the will of the operator and enable 
him to determine the position and direction 





| of the craft at any time. 


When the prow or harpoon of the torpedo 
boat strikes the vessel that it is sought to 
destroy, or the net surrounding the vessel, it 
attaches itself thereto, together with the case 
containing the explosive, and a time fuse is 
ignited. At the same time the motor is auto- 


. i | matically reversed and the boat backs toa 
submarine boat which would deliver an ex- | 





place of safety, from whence it may be 
guided to the operating station. 

The reel of wire is so designed that when 
the boat returns from an attack, to receive a 
fresh charge of explosive, a fresh wound 
reel can be instantly substituted for the one 
that has been unwound, thus placing the 
boat in readiness for an immediate second 
attack, ‘ 

The speed of the present boat is about 11 
knots. It is intended to put in more power, 
and the inventor hopes eventually to attain 
a speed of 25 knots an bour. 

—_- a 

.... The Shaffer automatic sprinkler and 
fire alarm consists of a small hollow iron 
box, filled, as usual, with a material which 
expands under heat, and which in its expan- 
sion first closes an electric alarm circuit and 
next operates a compound lever which opens 
the sprinkler, and admits the water through 
a spreader on to the fire. 
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* * Contracts for the engine and boilers 
for the Albany railway electric plant (Al- 
bany, N.Y.) have been made by officers of 
the railway company, under which it is 
stipulated that the goods are to be delivered 
in six weeks. The contract for the engine 
was executed last week with the Auburn 
Machine Company, and that for the boiler 
with the Babcock & Wilcox Company. 


* * A jargely attended hearing was held 
a few nights ago before the Waltham (Mass. ) 
board of aldermen, on the petitions of the 
Newton Street Railway Company for several 
changes of location. The most important 
points at issue related to the building of the 
track through River street to Watertown, 
and the changing of the location of the track 
so that it shall be on the side of the street 
rather than in the center. 

* * L. H. McIntyre, of the Thomson- 
Houston street railway department, was in 
Washington a few days ago to give direc- 
tions about the construction of the Tennally- 
town road, which is well under way, with a 
prospect of having the cars running some 
time in November. Six cars, each provided 
with two 15 h. p. motors will be put on, and 
the power will be furnished by two 80h. p. 
dynamos driven by two 125 h. p. Corliss en- 
gines. The power station is located in the 
middle of the line, which is 414 miles long, 
with double track, 60 pound steel rails, the 
entire distance. The road runs up hill 
nearly all the way from Georgetown to the 
northern terminus, the grade at one place 
being over 10 per cent. 


* * The East Orange Rapid Transit Com- 
pany, East Orange, N. J., has been organ- 
ized, with the object of building and operat- 
ing across town railroad, employing elec- 
tricity by the storage battery system as the 
motive power. Its route is projected from 
the corner of Center street and Elliott Place 
to Sandford street, Central avenue, Clinton, 
Main, North Clinton streets and Marcy 
avenue to Prospect street, ending at the 
station of the Erie railroad. An agent is 
now engaged in securing consents to right 
of way from property owners along the pro- 
posed route. The following officers and 
directors have been elected: James E. Rey- 
nolds, president; O. W. Child, vice-presi- 
dent; H. S. Forman, secretary; F. W. 
Child, R. W. Hawkesworth, H. 8. Iselin, 
George Cooiey. 


* * In the new repair shops of the Fitch- 
burg railroad, at Fitchburg, is a transfer 
table worked by the Union Electric Car 
Company’s system. The motor is geared to 
the front axle, and the gears run in an en- 
closed bath of oil. They are brass cut gears, 
and work with the least possible friction. 
The switch which governs the motor ard 
controls the car is just above the motor, on 
u platform built out from the front of the 
car, us are also the reversing bar and the 
handle, throwing in and out the clutch by 
which the motor is used either to propel the 
car in the desired direction or to draw off 
and on the cars to be changed from one 
track to another. The two shops are each 
500 feet long, and face each other. Each 
shop is divided into three divisions, separated 
by brick walls. In each division there are 
eight tracks, making 24 in each shop. Be- 
tween these shops, which are 75 feet apart, 
is the pit in which the transfer table moves. 
The car is ten feet long and 70 feet wide, 
and runs on four rails laid in the pit. The 
table is run by the dynamo which lights ‘the 
shops at night, and is connected by two 
overhead wires, on whicb run two trolleys, 
the trolley-poles being on the top of the 
house built over the front platform at the 
front of the table. Three men, one being at 
the dynamo, now run the table and draw on 
and off the cars. 





The Schuyler Company’s Constant 
Current Regulator, 

This company have lately improved the 
beautifully ingenious regulator which they 
install with their are lighting plants. The 
apparatus has been improved in many of its 
details, but chiefly in the glazed stoneware 
jar used as the variable resistance in shunt 
with the field, in the iron frame for support- 
ing all movable parts and in a more effective 
location of the motor-magnet. We have be- 
fore described this regulator, but a brief 
reference will serve to enlighten those of our 
readers who have not seen the description. 
The dynamo (open circuit armature type) is 
series wound, and has two shunts around the 
field circuit, one a reliable liquid resistance, 
and the other at times of danger only prac- 
tically short-circuiting both the field and 
variable resistance. A controlling magnet 
receives the line current, and directly re- 
gulates, when the line current tends to fall, 
by causing the liquid resistance to be increased 
proportionately. This magnet also on rise 
of currcnt above normal, opens a short cir- 
cuit around the motor-magnet, which then 
receives the line current suddenly, acts 





promptly and lowers the liquid resistance. On 
sudden abnormal rise of line current, the con- | 
trolling magnet instantly closes a dead short 
circuit around the field magnets and their vari- 
able resistance shunt, and danger is avertcd. 
No attempt is made to compel one regulating 
magnet to do all the regulating from zero to | 
a dangerously abnormal current. Al] the 

adjustments for delicacy of movement are 

concentrated at the position of the cores of 

the controlling magnet corresponding to | 
normal current, and therefore a position of | 
cores can be selected which will be extremely | 
sensitive to minute variations of current, and 
no regard has to be paid to constructing a 
magnet having a pull proportionate to the cur- 
rent. Herein lies the beauty of the device. All 
the rough work entailed by sudden rise of 
current due to cutting out of lamps is done 
by the motor magnet, except when an un- 
usual and greatly excessive reduction of the 
line resistance occurs, and then there is no 
time or need for nicely graduated movements, | 
and the controlling magnet drops its delicate | 
functions and drives the cores home instantly 
to short circuit the field-magnet. The pract- 


ical results are most satisfactory to the | : : : et 
i y he | car mile; in this the cost of maintaining 


| the batteries has amounted to 13 cents per 
It is interesting to know that the 


makers, and we do not see how it could be 
otherwise. 





Telephone Improvements. 

General Manager McKinstry, of the North- 
western Telephone Exchange, has returned 
to St. Paul, Minn., and will begin work 
on the proposed improvements in the tele- 
phone service. Contracts have already been 
let to the Western Electric Company, of 
Chicago, for two new switchboards, one for 
St. Paul and one,for Minneapolis, each hav- 
ing a capacity for 4,000 subscribers. 
work on the conduits will be begun this 
week and it is planned to lay about a mile 
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before the frost stops the work. The tunnel 
from the Lorimer building, where the new 
offices are to be locatcd, to Nicollet avenue 
will be large enough for a man to walk 
through. The cost of the conduit system is 
estimated at $20,000 a mile, and this season’s 
outlay in the Twin Cities will exceed 


oo" 

* * The Julien electric cars have now been 
in regular passenger service for a little over 
two years ; and a report has just been pre- 
pared of the cost of motive power during 
that time. The motive power includes the 
renewal of batteries, the wear and tear on 
motors and machinery, the generating and 


| storing of the energy, and repairs and re- 


placements generally. The cost of motive 


| power has been a trifle less than five cents per 


-ar mile. 
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THE SCHUYLER (OMPANY’S CONSTANT CURRENT REGULATOR. 


* * The Topeka City Railway Company | 
has been granted the right by the city council 
to use electricity. This will make the second 
road using electricity in this progressive 
Western city. 

* * Cliicago capitalists are negotiating for 
the purchase of the Belle City Street Rail 
way Company. A purchase price of $78,000 
has been agreed iipon and the. purchasers 
will arrive very shortly and consummate the 
deal. The new company, it is understood, 
will substitute electric power for horses. 





, 


estimate of the cost of motive power as 
based on the experiences of the Julien Com- 
pany on the Fourth and Madison avenues, 
New York, and prepared prior to the report 
at Brussels, and without any knowledge of 
the cost there, is within a fraction of being 
the same. The Julien Company find the 
cost of motive power on Madison avenue to 
be 5.3 cents per car mile. In the ¢est of 
motive power as estimated in New York, 
however, was included interest on invest- 
ment amounting to 1.8 cents, or 3.5 cents 
per car mile net, including depreciation of 
of hattery, cost of generating current and 
handling of batteries. 


The | 





* * The Postal Telegraph Cable Com. 


pany has opened the following offices: Hy). 
lowell, Me.; Bath, Me.; Augusta, Ga.; Ap. 
| lanta, Ga.; Marietta, Ga.; Rome, Ga.: Bir. 


| mingham, Ala.; Anniston, Ala., and Gads. 
| den, Ala. 

| ** The French cable, now connecting at 
| North Eastman, will be landed at Rockport, 
| Mass., in a few weeks. It will be run into 
the cable house at Cape Hedge, and new ip. 
struments will be put into the Commercial} 
Cable Company’s office, the companies 
having combined. 


* * The Illinois Central R. R. Co. is 
utilizing in Chicago a two horse-power motor 
to drive'an engine which pumps gas into 
tanks which serve as reservoirs on its trains, 
The arrangement is an experiment in train 
lighting. Each car thus illuminated had 11 
lamps, each with burners. 


* * Some very interesting experiments in 
welding cables by electricity, for use on 
cable roads, have recently been made by the 
| Thomson Electric Welding Co. It has been 
| demonstrated that while by means of a splice 
| 30 per cent. only of the strength of a pertect 
cable was secured, by an electric weld 87 per 
cent. was secured, thus proving the superior 
| efficiency of the latter method of making 
joints. The company will have to greatly 
enlarge its manufacturing facilities. 





* * Headquarters of the military  tele- 
grapb business on the Atlantic coast from 
Maine to Florida has been established in 
Boston, in the central tower of the Federal 
building, and Lieut. J. P. Finley, United 
States signal corps, placed in charge. He 
will also have general supervision over the 
signal service of New England. Lieut. 
Finley has been connected with the signal 
service almost since its organization in 1870, 
and is distinguished fur his recent researches 
in ocean meteorology. 


* * An excellent field is opening out to 
electrical engineers in Asia, and one, two, 
which is quite ripe for development, Only 
a short time ago a company was formed in 
China for the purpose of supplying electricity 
chiefly for lighting purposes and a similar 
company is now.operating in Japan, where 
the Emperor lights his palace by electricity. 
The Shah of Persia is also about to have one 
of his palaces similarly illuminated. In 
India the use of the electric light is making 
slow but steady progress. Some of the 
smaller monarchies have already adopted it 
and others are considering the matter. A 
short time ago the harbor trusts of Kurachi 
and Rangoon cecided in favor of the use of 
electricity, and now the Calcutta port com- 
missioners have followed their example and 
are supplying their jetties, the Hoogly pon- 
toon bridge and their wharves with the elec- 
tric light. One of the chief advantages of 
the substitution of electricity is that vessels 
will in future be able to discharge or load 
cargoes at night time, and for this purpose 
it is proposed to put up connection boxes 
within and outside the jetty sheds, and in 
and on these will be placed movable arc 
lamps. 





* * The property of the Baxter Electric 
Manufacturing Motor Co, of Baltimore, 
which was advertised to be sold at a receiv- 
ers’ sale was not put up al auction as intended. 
A creditors’ meeting was held at noon, which 
was presided over by Mr. Cumberland 
Dugan, and the creditors holding the ma- 

, jority amount of indebtedness resolved to re- 
quest the receivers, Messrs. J. Frank Morri- 
son and Luther M. Reynolds, to withhold 
the property, as they expected to sell at pri- 
vate sale in a few days. The property isa 
large one, in fee, consisting of the block 
bounded by the center lines of Chester, 

| Biddle and Chase streets and Collington 
avenue, improved by a large new two-story 
machine shop, about 60 by 320 feet, also 

foundry, pattern shop and engine house 60 

by 100 feet. The house and lot cost $78,000, 


and the machinery, is said to have cost about 
$40,000. ‘The amount of indebtedness to be 
sarisfied is about $139,000. Valuable letters 
patent for the United States and other coun- 
tries are the property of the concern, be- 
sides motors finished an®partly constructed. 
Mr. Benson M. Green is president of the 
company. He and Mr. Morrison are large 
creditors and stockholders, 
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ELECTRICAL REVIEW 








Accidents to Linemen. 

Two linemen met their death in this. city 
last week while engaged on pole work. One 
was Chas. Edman, who received a severe 
shock and fell to the street and died in 10 
minutes. The other déath was most tragic, 
and has caused much excitement. Lineman 
Fecks, of the Western Union force, was at 
work in the midst of a network of wires on 
a pole at the corner of Centre and Chambers 
streets—Where there were no electric light 


wires—whben he received ashock from a 

rrent evidently coming in on a telegraph 
wire crossed with some stronger current 
wire, and for nearly an hour the poor fellow 


remained entangled in the wires in view of 
thousands, the current continually passing 
through his body. Other linemen well pro- 
tected with rubber gloves finally appeared 
the body wasremoved. The press of 
tlie city has devoted columns to the descrip- 
tion and illustration of this sad spectacle, and 
the electric light companies have had to bear 
ich criticism. 
Mayor Grant was in favor of cutting down 
the wires that the electrical expert of the 
Board could not certify as being safe, 
t notices of injunctions served by the 
ush, the United States and the Manhattan 
| other companies put a temporary stop 
such work. 
\ force of men under the guidance of 
<pert Wheeler, of the Board of Control, 
e engaged in inspecting the wires of the 
ty with a view of condemning all those 
here the insulation is impaired or the 
ires are in a dangerous position. 
A box was placed on the pole where the 
cident happened to Lineman Feeks, and 
=1,000 had been collected for his family by 
he first of this week. 
Several of the electric lighting companies 
mplain that the Board of Electrical Con- 
rol has not permitted them to keep their 
rial wires in good condition. Mr. Chas. 
VY. Spear, of the Brush Company, is re- 
ported as saying that 
“It is not the electric light companies 
vlho are responsible for these deaths. The 
ile and only responsibility for them lies 
vith this Board. Our business is danger- 
us, of course. So are railroading and man- 
a But the business of electric 
chting can be made as safe as any mechani- 
cal pursuit involving the use of machinery. 
When the Board of Electrical Control under- 
took to manage our plants and restrict our 
efforts at keeping our lines in repair, then 
the situation becomes what you see it now. 
On the 18th of last February they refused 
yur employés the right to mount poles for 
the purpose of repairing defective wires, and 
went to the length of having them arrested, 
If our circuits are bad it is their fault. 
We ask these politicians for permission to 
mend a wire, and find they haven’t met, are 
out in the country, and itis six weeks before 
they meet. Perhaps then they get tired 
of the applications and lay them on the table. 
Meanwhile the wires and the plant generally 
ro from bad to worse. New customers 
come in and want facilities. Let me ask a 
liscerning public if it is not chance, and 
chance only, that has prevented the sub- 
ways from killing ten times the number of 
persons that electricity has killed in this 
town? When they do lay subways they re- 
fuse us permission to get our wires from the 
plant to the rearest point where an entrance 
can be effected. We have nothing to say at 
present about the integrity of this board of 
politicians, but I do want to say that all the 
companies believe that Mayor Grant is per- 
fectly honest in the stand he is taking, and 
the professions he makes on this subject. 

‘ Did it ever strike you that New York is 
not the only great city in the country that 
possesses great electric lighting plants ? 
Don’t you know that Boston, Philadelphia 
and Baltimore have plants that can compare 
in many ways with ours? Did you ever 
hear of such Joss of life in these cities as we 
have had in New York? No; and I will 
tell you why. These great cities have no 
boards of politicians to clog the proper man- 
agement and repair of their electric lighting 
lines. London tried electric lighting with 
a board of politicians and nest-featherers in 
control. It failed. Then she abolished the 
politicians, and electric lighting in that city 
is now rapidly becoming a success. New 
York, too, has had enough of this sort of 
thing. We will see what the courts say about 
i“ 





~>_- 

—— The new electric light company at 
Bridgwater, Mass., has contracted to have 
the plant in operation there by November 1. 
The poles are nearly all set and most of the 
wires have been strung. 





“The Dangers of Electricity.” 

Every accident due to electric light wires 
with which I am acquainted has been traced 
to stupidity, ignorance, or carelessness, 
sources of danger much more prevalent with 
gas and steam than with electricity, and 
every one remediable and provided against 
in regulations extant, but neglected. It 
cannot be too strongly urged that the great 
sources of danger in electric light wires are 
bad material, inexperienced workmen, neg- 
lect of rules, and imperfect inspection. 
Cheap work in electric light equipments 
is not only nasty, but very dangerous.— 
W. H. Preece. 


— The electric light on the Eiffel 
Tower, Paris, is reported to be visible at 
Orleans, 6914 miles distant. 





—— The electric light company at West- 
boro, Mass., expect their new boiler and 
dynamo daily. The engine arrived several 
days ago, and has been set up. A large 
number of incandescent lights have been put 
in, but will not be ready for use until the 
new machinery is running. 


— Ata meeting of the Borough Coun- 
cil, of Downingtown, Pa., held on October 
7th, 1889, bids for lighting the borough were 
received ; these varied from $20 per lamp 
per year (for gasoline lamps), to $12.50 per 
lamp per year, froma local gas company. 
Each of these were on the old-fashioned 
basis of 27 nightsin the month for the lamps. 
The bid of the Downingtown Light and 
Power Company (electric) was for 25 candle 
power lamps, to burn every night in the 
year, at $14.50 per lamp per annum, but in 
spite of an excellent speech made by Coun- 
cilman Tutton, and his support by Council- 
man Guthrie, the four other members of the 
board took pride in enrolling Downingtown 
among the relics of the dark ages, and gave 
the contract to the gas company. 





The Thomson-Houston Company re- 
ports the following sales of incandescent 
apparatus for isolated plants : Central Union 
Depot, Cincinnati, 200 arc; Bellaire Nail 
Works, Bellaire, O., 50 arc; Baugh & Sons, 
Philadelphia, Pa., 50 arc; 8S. L. Allen & 
Co., No. Pennsylvania Junction, 400 incan- 
descent ; John C. Holmes & Co., Springfield, 
lll., 100 incandescent ; Clark & Milliken, 
Richmond, Me., 50 incandescent; Rays 
Woolen Mills, Franklin, Mass., 250 incan- 
descent ; Diamond Match Works, Westville, 
Conn., 50 incandescent ; C. I. Hood & Co., 
Lowell, Mass., 300 incandescent; Cornell 
Mills, Fall River, Mass., 800 incandescent ; 
Roberts Iron Works, Cambridge, Mass., 
50 incandescent; Knowles Loom Works, 
Worcester, Mass., 45 arc; Portland Steam 
Packet Co., Portland, Me., 300 incandes- 
cent ; Hopedale Elastic Fabric Co., Hope- 
dale, Mass., 400 incandescent; Sheffield 
Worsted Co., Pascoe, R. I., 300 incandes- 
cent; A. L. Sales, Pascoe, R. I., 50 are. 

—— During the month of September, the 
Westinghouse Electric Company of Pitts- 
burgh received the following orders for cen- 
tral station alternating current apparatus : 
Keokuk, Ia., 750 lights ; McMinnville, Ore., 
500 lights; Aspen, Colo., 750 lights (increase); 
Vandalia, Tll., 750 lights; Albany, Ore., 
500 lights; Victoria, Tex., 500 lights ; Lin- 
coln, Ill., 750 lights; Denver, Colo., 3,000 
lights (increase) ; New Bedford, Mass., 1,500 
lights (increase) ; Petaluma, Cal., 500 lights ; 
Bridgewater, Mass., 500 lights ; Salem, Ore., 
750 lights ; Bellaire, O., 750 lights ; Hous- 
ton, Tex., 750 lights; Manchester, Ia., 500 
lights ; Seattle, Washington, 750 lights (in- 
crease) ; Allegheny County Light Company, 
Pittsburgh, Pa., 3,000 lights (increase) ; 
Grafton, Dak., 500 lights; Williamsport, 
Pa., 1,500 lights; Amherst, Mass., 500 
lights (increase) ; Duluth, Minn., 750 lights 
(increase); Helena, Mon., 1,500 lights; 
Colorado Springs, Colo., 750 lights (in- 
crease); Ballston Spa, N. Y., 750 lights ; 
Plattsburg, N. Y., 750 lights ; Tyrone, Pa., 
750 lights (increase) ; Kansas City, Kan., 750 
lights (increase) ; Marengo, Ia., 500 lights ; 
Media, Pa., 500 lights (increase); Greens- 
burg, Pa., 750 lights (increase). Total, 
26,750 16-candle power lights capacity. Arc 
lights for central station use ; “Williamsport, 
Pa., 250 lights. 


—— The United States Electric Lighting 
Company, of Washington, D. C., declares 
that no underground cable has yet been 
made that will carry a 2,000 volt current 
without risk of being destroyed. 


—— A system of mining by electricity is 
to be put in operation in the Girard Coal 
Company’s mines. The outfit will be putin 
under a guarantee to produce 1,000 tons of 
coal every 24 hours. To accomplish this re- 
sult, and at the same time light the mines 
with 150 electric lamps, the Drill] Company 
is putting in with the steam plant a generator, 
three motors and as many drills, with all the 
necessary connections, wiring, etc. 


—— An occasional correspondent of the 
REVIEW, after an extended trip over the 
West, writes us that ‘‘ the West is booming 
in every respect and electricity is more uni- 
versal there than in any other section of the 
country. Every house of any pretensions at 
all is wired for incandescent lights. No 
matter how mean the hotel is in the rest of 
its accommodations, it is well illuminated 
with electric lights. Places out of the line 
of travel and without any other feature to 
recommend them have a full-fledged plant 
in operation.” Good for the West. 


—— The Thompson-Houston Company 
reports the following sales of incandescent 
apparatus to local companies : West Superior, 
Wis., 1,300 ; Westboro, Mass., 650 ; Boston, 
Mass., 500; Waterbury. Conn., 1,000; 
Lowell, Mass., 1,000; Altoona, Pa., 1,000; 
Amherst, Mass., 850; Germantown, Pa., 
3,250; Brooklyn, N. Y. (Municipal Co.), 
1,300 ; Jersey City, N. J., 1,300; Hudson, 
Mass., 650 ; Norwalk, Conn., 650 ; Lebanon, 
Ky., 300 ; Newton, Mass., 1,000; So. Fram- 
ingham, Mass., 500 ; Eastport, Me., 500. 


-— Some inquiry has been made by en- 
terprising electrical men about a job of light- 
ing for the new library building in Wash- 
ington. That establishment will call for ex- 
tensive work, but it will not be ready for 
five years. The building, which faces the 
Capitol, will be 470 feet long, 340 feet wide, 
five stories high, and will have a rotunda 
larger than the one in the Capitol building. 
A thorough system of masonry wire-chan- 
nels will be made throughout the building, 
and abundant room for machinery will be 
provided. 


—— Electricity in the polar regions is per- 
haps a phenomenon well known in connec- 
tion with the ‘‘ Aurora” lights, but when the 
inhabitants of a town within the polar circle, 
who have lived in darkness for three months 
out of the twelve, adopt electricity for light- 
ing purposes, electrical science verges almost 
on the romantic. Such is the case however. 
The town of Hammerpest, the northernmost 
habitation in Europe, in latitude 704¢° north, 
has decided to establish a central station for 
lighting the streets of the village. 


—— The city’s contract for electric light- 
ing Pittsburgh is being rapidly completed. 
The Allegheny County Electric Light Com- 
pany is now putting up 192 additional arc 
lights in the hill district and in Lawrence- 
ville. One hundred and fifty-four lights are 
placed along Wylie avenue, Bedford 
avenue, Webster avenue, Franklin street, 
Fulton street, Center avenue, Cliff street, 
Bluff street and Hazel street. The 38 re- 
maining lights are distributed along Liberty 
street, Smallman and Pike streets. The 
poles are already in the ground and mast 
arms are being attached. 


—— The sale of electric apparatus of the 
Westinghouse Electric Company, of Pitts- 
burgh, Penn., from Sept. ist to 2st, 
amounted to over $1,000,000 and it is ex- 
pected that the total for the month will be 
from $300,000 to $400,000 more. Among 
some of the largest contracts closed were 
those in San Francisco, Cal., and Alleghany 
City, Penn. Last week the Westinghouse 
electric factories in Pittsburgh, Penn., com- 
menced running a night and day gang in 
order to fill out their orders. The Sawyer- 
Man electric factories in New York put on 
two gangs of men a week ago Monday to fill 
orders and claims to have received orders 





for 20,000 lamps in one day last week. 











—— The Sandusky, Ohio, Gas and Elec- 
tric Light Company will build a new stone 
building at their works to cover their entire 
apparatus. It will cost $10,000. 


—— Thecity of Menasha, Wis., has closed 
a contract with the local gas and electric 
light company for street lighting, the com- 
pany furnishing 27 arc lamps for $69 each 
per year. 


—— The Mayor of Burlington, Iowa, has 
signed the ordinance granting the Burling- 
ton Gas Light Company the right to erect 
and operate an electric light plant. The 
T.-H. system will be used. 


—— The Electric Light Company, of Salt 
Lake City, have their poles nearly all up for 
lighting the street intersections, seven miles 
of wire have been received, and they expect 
to have the city lighted up before Dec. Ist. 


—— The Westinghouse Electric Light 
Company have purchased power of the Ports- 
mouth Company at South Berwick, N. H., 
and propose to put ina plant there to fur- 
nish electric light for the towns in Maine 
and New Hampshire centering there. 





At the special town meeting at Lake 
Village, N. H., it was voted to allow the 
svlectmen to make a contract with some 
electric light company, the expense not to 
exceed $1,200 Agents of the Thomson- 
Houston Company, the Westinghouse, also 
the New York Company, were present, but 
it was left to the discretion of the selectmen 
as to which system would ultimately be 
selected. 


—— An Illinois stranger at a Toledo hotel, 
unfamiliar with the electric light, tried to 
blow it out. No use; next he tied knots in 
the string, by which it was suspended, hop- 
ing to choke off the light. That failed, and 
then he wound a towel around the bulb and 
went to bed. After he was asleep the towel 
ignited and set the room on fire. The house 
was saved from a conflagration by the timely 
discovery of the night watchman. 


— On the 2d October the municipal 
authorities of Lynchburg, Va., opened bids 
for street lighting as follows: Mutual Co., 
of Brooklyn (Knowles system), 30 cents per 
lamp; Thomson-Houston Co., 35 cents per 
lamp ; Fort Wayne Jenney Co., 36 cents per 
lamp ; Schuyler Co., 37 cents per lamp ; In- 
dianapolis Jenney Co., 38 cents per lamp. 
All these proposals were rejected and new 
bids asked for, to be opened on the 16th inst. 


—— It is proposed to form a co-operative 
electric lighting company at Northampton, 
Mass., for the purpose of furnishing lights 
to the subscribers at the actual cost of pro- 
duction. The Westinghouse Electric Com- 
pany proposes to furnish a plant all complete 
at a cost not to exceed $10 for each light of 
16 candle power. E. E. Wood will furnish 
power at his factory. The power will cost 
$2 a light per year and renewal of lights that 
are warranted to run 600 hours will cost 50 
cents each. 





Washington, D. C., by Vice-President Mor- 
ton, and named the ‘‘ Shoreham,” will be 
opened this week. It has been provided with 
elegant and tasteful combination fixtures for 
about 2,000 lamps by Thackara, and has 
been wired by one of the Edison companies, 
while the current will be furnished by the 
local lighting company. The working of 
this plant will be watched by electricians 
with much interest, from the fact that the 
manner of wiring is a wide departure from 
the ordinary methods. Composition tubing, 
made of paper and pitch, was laid in the 
walls and ceilings of the building during the 
course of construction and, after its com- 
pletion, double, flexible, cotton-covered con- 





ductors were drawn into the tubes. 
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The Electric Dissipator.—Messrs. | 
J. Uf. Bunnell & Co., New York, are meet- | 
ing with unqualified success in introducing 
this appliance for neutralizing the electric 
charge in printing. The dissipator is said to | 
be successful in all cases, not excepting those | 
where the most troublesome paper is uscd, | 
and in dryest, cool weather. 

The Samson Battery has met with 
a large sale during the uine months just | 
ended. The Electric Gas Lighting Com- | 
pany report the actual figures to be 25,000 
sold since January Ist, 1889. A fire depart- | 
ment superintendent in a neighboring city 
considers that the Samson saves him $2 a 
battery per annum in care and attention. 


New England Electric Supply | 
Company.—The New England Electric 
Supply Company, of Bridgeport, Conn., 
which is the owner of patents relating to the | 
application of electricity to drawbridges, has 
just contracted for placing a motor on one 
of the drawbridges at Wilmington, Del. 
A five horse-power motor will be used. The 
use of electricity for this class of work is 
becoming more and more general. 

Ball Engine Company, through 
Messrs. C. R. Vincent & Co., of this city, 
have placed another Ball engine in the Edison 
electric illuminating station at Paterson, 
N. J., which makes the third one now in 
this station. Atthe Paterson Electric Light 
Company the seventh Ball engine has just 
been putin. The Excelsior Jute Works, of 
Brooklyn, have ordered another engine of 
the Ball type; also the Kreuger Brewinz 
Company, of Newark, to be used for elec- 
tric lighting. 


The Thomson- 
Houston Com- 
pany reports the 
following sales of 
arc apparatus: New 
London, Conn., 30; 
Youngstown, Ohio, 
50; Erie, Pa., 30; 
Van Wert, Ohio, 50; 
Bethlehem, Pa., 50; 
Montpelier, Vt., 50; 
Rockville, Conn., 
110 ; Columbus, 
Ohio, 150; Nashua, 
N.H.,50; St. Joseph, 
Mo., 50; New Bed- 
ford, Mass... 50; 
Vincennes, Md., 30; 
Covington, Ky., 35; 
Joliet, Ill., 100; 
Waycross, Ga., 50; 
Springtield, Ohio, 
50; Passaic, N. J., 
50; Sicux City, 
Iowa, 85; Bradford, 
Pa., 50; Peoria, Ill., 
405; Lowell, Mass., 
25. 


Armington & 
Sims Engine 
Company.--— The 
history of this engine 
in electric lighting 
circles has been an unbroken series of 
and to-day the greatly en- 
larged works at Providence are unable to 
keep up with orders. The government ves- 
* Vesuvius” and ‘‘ Petrel,” which are 
lighted by electricity, are also supplied with 
Armington & Sims engine of the new type 
built especially for marine work. These en- 
gines are reported as giving the best satis- 
faction. The electric lighting systems of 
Thomson - Houston, Westinghouse and 
dison are to be tested at the Johns Hopkins 
University under the direction of Dr. Louis 
Duncan, the test now being in progress. 
The Armington & Sims engine has been 
selected for use in this test. 


successes, 


sels, 





| The Watervliet and Turnpike Railroad 


Company, Albany, N. Y. 
The accompanying illustration is made 
from photographs of the Watervliet and 
Turnpike Railroad, Albany, N. Y., which 


| has been in operation since September 29, 
| and which 


was equipped by the Thom- 


An Electrical Beehive. 

The tendency to concentration which is 
manifested in most lines of trade is not 
wanting in the electrical industry at Boston. 
It was but a short time ago that the first 


| electrical firm moved out of the heart of the 
city, as it then seemed, and took offices on 


son-Houston Electric Company, of Boston, | 


Mass., using their railway system. The road 
consists of 7 miles of double and 834 miles of 
single track, making a total of 2234 
The maximum gradient of the road is 4.2 
percent. The car equipment consists of 16 
cars, each equipped with two 10 


miles. 


horse- 


Atlantic avenue,in the Estes Press Building, 
which has now become almost entirely oc- 
cupied with the offices of manufacturers of 
electrical supplies and apparatus or those 
interested in kindred interests. As this 
building gathered more and more electrical 


| people within itself, other buildings in the 

















Estes Press BUILDING, ONE OF Boston’s ELECTRICAL HEADQUARTERS. 


power Thomson-Houston railway motors, 
and 38 tow cars, 31 of which are box cars 
and 7 open. The cars were built by the 
Jones Manufacturing Company, and are well 
made and finished. 

The power station, a one story brick build- 
ing, is situated about half way between the 
terminals of the road, and adjacent to the 
car house, which has a capacity of 35 cars. 

The steam plant consists of three steel 
boilers of 150 horse-power each, and three 
125 horse-power engines built by the Taylor 


| Manufacturing Company. 


THe WATERVLIET Exvectric Ratway, ALBANY, N. 


The electrical apparatus comprises three 


80 horse-power Thomson-Houston railway | 


generators belted direct to the engines, and 
all the electrical appliances necessary for the 
satisfactory operation of the same. 

The operation of the cars since the day of 
starting has been eminently successful in 
every particular. 

———_ > 

The Ball Engine Company ap- 
pounce that they re-opened their Chicago 
office (formerly with Messrs. Kingsland 
Bres.) at Room 403, Home Insurance Build- 
ing, No. 205 La Salle street. This location 
will be found very convenient and central. 
Mr. H. A. King, from our home office, will 
be in charge of tbis branch of their business. 


immediate vicinity began to be investigated 
as to their fitness for a like occupation. Of 
these the Estes Press, an excellent illustra- 
tion of which is here given, 196 Summer 
street, two doors below the Hathaway build- 
ing, has become the most popular. The New 
England office of the ELecrricaL REvieEw 
were moved there in the late spring. Later 
arrivals are Frank Ridlon & Co., the Wright 
Electrical Engineering Company, the Ship- 
man Engine Company, and Pettingell, An- 
drews & Co. The latter firm occupy the 
main portion of the street floor at the left of 
the entrance, giving a fine opportunity for 





¥. 

the display of the specialties handled by them, 
while the executive offices are delightfully 
situated in front with a southern exposure. 
Storage rooms have been secured in adjacent 
portions of the building. The Shipman En- 
gine Company occupy the basement floor at 
the right of the entrance, and their large 
line of apparatus is easily displayed. The 
remaining electrical firms and agencies oc- 
cupy spacious quarters on the third floor, 
which, with-the southern and western ex- 
posures, are well lighted and cheery. The P. 
& B. Conduit and Construction Company of 
Maiden Lane, New York, represented by 
Mr. Wm. W. Castle, general manager. At 
the present rate of settlement it will be but a 
short time befure nearly every electrical in- 
terest in Boston will be represented in or 
near the Hathaway Building or Estes Press. 














PATENTS OF THE UNITED STATES WERE 
ISSUED ON OCTOLER 9, 1889. 


412,323 Method of electrolytically reducing 

lates for secondary batteries; Stanley C. C Currie, 
Philadelphia, Pa., assignor to United Electric lin. 
provement Co., Gloucester City, N. J. 

412,332 Electrically controlled speed governor 
mechanism for elevators. 412,333 Electrically con 
trolled valve operating mechanism for elevators ; 
Wm. P. Gibson, New York, N. Y 

412,345 Frame for secondary batteries; Walter 
3mith, Philadelphia, Pa.. assignor to United Ek 
tric Improvement Co., Gloucester City, N. J. 

412,316 Connector for batteries. 412.347 Connect 
ing driver for electric batteries; Walter F. Smith 
Philadelphia, Pa., assignor to the United Electric 
Imprevement Co., Gloucester City, N. J. 

412,349 Dynamo electric machine. 412,350 Cou 
mutator. 412 351 Dynamo electric machine. 412.352 
Dynamo electric machine. 412,353 Dynamo elect: ic 
machine; Chas. F. Winkler, Hoosick Falls, N. Y 

412.419 Artificial resistance for electric circuit 
Chas. B. Askew, Chicago, Ill. 

412.460 Circuit closer for lighting apparat:s 
Geo. D. Burton, New Ipswich, N. H. 

412,464 Electricigniting device for lamps; Manue! 
Carranza, Guatemala, and José M. Tinoco, San 
Francisco, Cal. 

412,476 Electric conduit; John P. Cushing, Bev 
erly, Mass. 

412,507 Non-conducting lining; Oliver P. Hurford, 
Chicago, Ill., assignor to Jas. P. Black, same place 

412,528 Electric motor for railway cars; Wm. M 
McDougall, East Orange, N. J. 

412.529 Electric motion controller. 412,530 Flec 
tric signal controller; Gustave S. New, New York 
5. TF. 


412,563 Electrical door alarm; Daniel 8S. Streeper 
Norristown, Pa. 


412,567 Governor for electric generators; Patrick 
J. Tracy, Racine, Wisconsin. 
412,579 Microphonic transmitter. 412,579 Tele 


phone station apparatus; Bremo Abdank-Abakano 
wicz, Paris, France, assignor to the Am. Bell Tele 
phone Co., Boston, Mass. 

412,599 Process of electric welding; Charles L 
Coffin, Detroit, Michigan. 

412,605 Electric railway; Leo. Daft, Plainfield, 
N. J. 

412,639 Secondary battery ; Farnham M. Lyte 
London, County of Middlesex, Eng. 

412,666 Electrical railway conduit and current 
plow; Jesse W. Reno, Denver, Colo. 


OR SALE.—0ne 150 Incan- 
descent Light Dynamo, standard 
make. Address 
No. 510 WEST 7tb STREET, 
Davenport, lowa. 








ANTED.— A YOUNG MAN, THOROUGHLY 
up in Steam and Electrical Engineering, 
desires to associate himself with some electrical or 
engineering firm as engineer and selling agent. Is 
capable of securing franchises and contracts—cr- 
ganizing and interesting capital. Has recently 
organized and equipped a $25.000 plant. Can make 
plans, estimates, etc., and is experienced in all the 
details of construction. Is a practical machinist, 
and up with the latest developments in engineering. 
Is superintendent and electrician of above plant. 
Has extensive work in view in the way of municipal 
and isolated plants. Best of references. 
Address “ ENGINEER,” 


P. O. Box, 3329. Care ELECTRICAL REVIEW. 


ELEPHONE COMPANIES, transpose 
your Metallic Circuit or Pair 
Cables. Use all 


Single or Metallic Circuits as required. 





Conductors for 


Reduce Outlay for Cables nearly 50 
per cent. Save interest, depreciation 
and rentals, and secure latest im- 


proved Cables at lower prices when 

















needed for actual service. Trans- 

position Plates, just patented. 
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For terms and details, address, 


H. A. PITCHER, 


General Agent, 
Room 58, Garfield Building 
BROOKLYN, WN. Y. 
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we. me Bonmnass. 


Rooms 2 and 4, University Building, New York. 


ELECTRICAL MEASUREMENT 
Instruments and Batteries of 
the Very Highest Grade. 
Precision and Constancy, Quality and Finish 
the Best in the World. 


Catalogue of Standard Test Instru- 
ments furnished upon application. 


THE E. S. GREELEY & CO., 


6 ano T Dey St., New YORK. 


"PEARCE & JONES 


77 and 79 JOHN ST., 


NEW YORK CITY, 

















PHILADELPHIA. 
Est nate 23 given and contracts made for Incandes- 
J - d Are Lighting, Electrical Street Rail- 
,&ec. Steam and Electrical Plants 
of any system furnished complete. 


Standard Electrical Test Instraments, 
ee AMMETERS 


AND 


VOLTMETERS 


AYRTON & PERRY 
NEW SPRING. 


Carpentier, Hart- 
mann & Co., Galva- 





Manufacturers of and Dealers in 
all kinds of 


ELECTRICAL, 
Telegraph # Electric [ight 


SUPPLIES. | 
WOOD BOX BELLS. 


James W. Queen & Co. 
924 Chestaut St., 
PHILA. 














WATCHES 


ire the best for electricians, railroad men, 
engineers and others whose vocation re- | 
quires a watch that is both absolutely non- | 
magnetic and an accurate timekeeper, 





nensmth STANLEY, 
Electrical House Furnishings, 


82 & 84 FRANEFORT STREET, 
NEW YORK. 


Manufactured and Warranted by the 


AMERIGAN WALTHAM WATCH CO. 


WALTHAM, MASS. 


CLAEF Fs. 


DYNAMO. 


MANUFACTURED BY THE 
CLARE BIBOTRIC ComMPrany, 
192 BROADWAY, NEW YORK. 
ARC LICHTING APPARATUS A SPECIALTY. 


THE WYCKOFF PIPE (0., 


MANUFACTURERS OF 











WOODEN PIPES FOR 


UNDERGROUND ELECTRICAL WIRES. 


ber, R. R. Ties, 
Wehave large ToeeTaph Poles ae, 22 


WILLIAMSPORT, PENN. 
DO NOT BE IMPOSED UPON. 


EVERY GENUINE POROUS CUP IS STAMPED WITH OUR LABEL AND TRADE MARE. 





SEND FOR CATALOGUE. 





PATENTS | 


NOV.16, 1880. MAY“: 
JAN, 1 - ‘S4. JAN 
AUG.I} AUS 


2 =MCH.27 58 es - 





GONDA POROUS CUP’ 
BATTERY COMPLETE. 


THESE ALONE ARE THE GENUINE BATTERIES 


Cut out this Card and use it as a Guide when Buying. 


“GONDA” BATTERY COMPLETE. GENUINE “ 


THE LECLANCHE BATTERY CO., 149 W. 18th Street, 'N. Y. 


EUGENE F. PHILLIPS, Presipent. W. H. SAWYER, Sec. & Exvecrriciay. 


AMERICAN ELECTRICAL WORKS, 


} Manufacturers of Patent Finished 


y, ELECTRIC LIGHT WIRE, 


rf 

i2-- MAGNET WIRE, OFFICE & ANNUNCIATOR WIRE, 
, RUBBER COVERED WIRE, LEAD ENCASED WIRE, 
TELEPHONE & INCANDESCENT CORDS. 


FARADAY CABLES. 


Office and Factory, G7 STEWART STREET., PROVIDENCE, R. |. 


New York Office, 18 Cortiandt St., P. C. Ackerman, Agt. 
EUGENE F. PHILLIPS, Presipent. JAMES COOPER, Sac. & TREASURER. 


area PHILLIPS ELECTRICAL WORKS, LTD, 


Manufacturers of 


~, ELECTRIC LIGHT WIRE, 


ar WIRE, OFFICE & ANNUNCIATOR WIRE, 
RUBBER COVERED WIRE, LEAD ENCASED WIRE, 
TELEPHONE & INCANDESCENT CORDS. 


FARADAY GABLES. 
Office, 204 James Street, MONTREAL, CANADA. 


FACTORY, ST. GABRIEL LOCKS. 


















Detroit Electrical Works 


MANUFACTURERS OF 


ELECTRIC SUPPLIES, 


INCLUDING 


Medical Batteries, Skeleton and Box Bells, Burglar Alarms, House 
Annunoiators, Fire Alarm Boxes, Pins and Brackets. 


[nsulated Magnet, Telephone and Electric Light Wire. 
GENERAL OFFICES and FACTORY: 


DETROIT, MIceE. 


PHILLARD Mow-MAGHETIG WATCHES. 





7% eS SEE THAT 
AVOID eye “Paillard’s Patent” 
ALL a 
Spring” 


IMITATIONS. 


These Movements are of American Manufactures, and are the only American Movements 
made containing the Celebrated Paillard Inventions. 


The Best American Non-Magnetic Watch. 


Cyrus O. Baker, Jr. 


BAKER & CoO., 


Importers, Melters and Refiners of 


PLATINUM, 


408, 410, 412 and 414 N. J. B.R. Ave., NEWARK, N. J. 
Platinum in sheet and wire, all sizes, and any degree of hardness. Scrap and native platinum purchased 


|} Wk 
SSS PaaS 


|INCANDESCENT LAMP CO. 


13 to 17 N. JEFFERSON STREET, CHICACO, ILL. 
LAMPS TO FIT ANY SYSTEM, ANY VOLTAGE OR CANDLE POWER, 


Is engraved on each movement 





18 size full plate movement. 





D. W. Baker. 
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THE KNAPP ELECTRICAL WORKS, 


MANUFACTURERS OF 


ELECTRICAL APPARATUS AND SUPPLIES, 


ANNUNGIATORS, BURGLAR ALARMS, BELLS, BATTERIES, &c. 
Electric Light, Telegraph, Telephone and Fire Alarm Supplies. 


ACENTS FOR 
NEW YORK INSULATED WIRE C0., Grimshaw White Core and Braided Wires, Tapes, &. 
J. H. BUNNELL & CO., Telegraph Instruments, Line Equipments, Etc. 


54 * 56 FRANKLIN STREET, CHICACO, ILL. 


DR. GASSNER’S DRY BATTERY 


GREAT AND MERITED SUCCESS. 


ADVANTACES OVER WET BATTERIES: 


Longer Length of Life. No Glass, consequently no Breakage. Easier and more Convenient 
to Handle. High or Low Temperature does _not affect them. Invaluable 
for Telephone, Telegraph, Physicians, Railroads and Steamboats. 
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VITALIS HIMMER, Manager. 


HIGHEST TESTIMONIALS. 


FOR SALE AT 


The Western Electric Co., Chicagé, Ill. 
and California Electrical Works, San Francisco, Cal. 


WRITE FOR CIRCULAR. 


A. SCHOVERLINC, 


111 CHAMBERS STREET, N, Y. 








PA’/TENTS. 
Electrical Review Patent Bureau 


Conducts a general business in the preparation and 
prosecution of Applications for Patents, in the United 
States and all Foreign Countries. All business carefully 
and promptly attended to in the matter of Reissues, 
Caveats, Trade Marks, Labels, Design Patents, Copyrights. 

SPECIAL SEARCHES made to determine the question 
of novelty or infringement. 

ELECTRICAL PATENTS A SPECIAL FEATURE. All 
business receives the direct personal supervision of the 
Manager, whose fourteen years’ experience as Patent 
Attorney, and seven years as Practical Electrician, in=- 
sures thorough and satisfactory work. 

All communications are strictly confidential, 
ventors may address us with entire freedom. 

Our charges will always be as moderate as first-class 
work will permit and commensurate with tho amount of 
work to be done. 





and in=- 


Address, 
Electrical Review Patent Bureau, 
13 PARK ROW, N. Y. T. J. McTIGHE, Manager. 





sperry Electric Company, 


Factory, 194 to 198 So, Clinton St, Chicago, IIL 


MANUFACTURERS OF THE 


Improved Sperry High and Low Tension 
Systems of Arc Lighting, 





a REFLECTORS, 


<> 18 & 20. yma SS 
Li LN gonrcanor Sx HS \ \ 


‘NEWYORK; 


Fpilli Ving G5 & SP CHoe 
‘HA 


fi 





Claiming the Highest Efficiency, Rellability 
and Durability. Perfect Regulation. 


ere 


OR meee NAT Oe 














FACTURERS ¢ 


BILLINGS PA TENT 


PURE COPPER DROP FORGED COMMUTATOR aes 


MOTORS 


GARBON TONGS , OF ELECTRIC 
SY WAND VISES, = 4 
O —~ <XERWINS, Suu 


& PAT’D Now. 6.88: ie 


WY eM MOG 9 


a 
=¢*s oO 
WRENN OES, PLIERS, 


ep RINGS &NUTS, 
PPE R,/RON AWNi TEEL OFALL DESCRIPTIONS 





WEILTE 


J.ELLIOTT SHAW & CO. 


MFGRS & DEALERS 


pce alle”-V) 


ST 


cs 


NO.SEVENTH 
PHILADELPHIA 


AP PLIANC 








Hydraulic Presses. 


=gf ALL VARIETIES. 
fe a Pumps, Valves, Ganges & Fittings, 
a: 3 WATSON & STILLMAN, 
i! 210 EAST 434 ST., 


THE LEHIGH VALLEY 


CREOSOTING CO. 


WORKS, PERTH AMBOY, N. J. 
Office, Foot of Washington Street, JERSEY CITY, N. J. 


Creosoted Lumber, Underground Conduits, Tele- 
graph Poles, Piling and Ties Furnished. 


NEW YORE CITY. 











Special Attention to Electrical Work. | 





For the Electricai Review’s New 
Catalogue of all Electrical and Scien- 


tific Books. 
Row , TFToR =z. 














W.R. OSTRANDER & CO. 
81, 23.4 25 ANN ST. NEW TORE, 


rs of 
Speake TUBES, WHISTLEC.- 
NNUNCIATORS, 
Electri “x Mechanica! Bells. 
FACTORY, 


De Kalb Avenue, 
BROOKLYN. 
Send for Illustrated 
Catalogue. 


THE E.S. GREELEY & Co., 


Nos. 5 & 7 Dey St.,New Yurk 
Manufacturers and Importers of and Dealers in 


Telegraph, Telephone 
Electric Light Supplies 
Cleveland Are Light Cut Outs & Gang Switches 


Cleats, Rosettes, Moulding, Pins, Cross-Arms, 
Brackets. Insulating Tapes. 


Rosettes. 


OULDINGS, 
Address, 


Cleats, 





WILLIAM B. McLEAN, 


! 
1038 to 1050 338d St. PITTSBURGH, Pa. 











Rubber, Porcelain and Glass Insulators 
WIRES OF ALL KINDS. 
Silk & Cotton Covered Flexible Conducting Cord 
of various sizes for Incandescent Lighting.- 
Spikes, Pole Steps, Lag Screws, Drive Screws, 
Turn Buckles, Ete. 
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SELLING DEPARTMENT IN THE UNITED STATES. 
COMPOUND. won'conneusine. WESTINGHOUSE NEWYORK, 1G 
16 Sizes, 6 to 600. P, Mot yet equaled by any form of Engine for PITTSBURGH, = Westinghouse ; ' 


HIGH FUEL DUTY AND SIMPLICITY. 


STANDARD. %53,ir 3% 





3,000 in use in all parts of the Civilized World. 








CHICAGO, ; Street, 
: PHILADELPHIA, -» M. , Jr. 
sT. LOUIS, 302, 304 Washington Ave. 
ork Sania’ avcayesSreane Fc are 
i i venue, 
BIN BL AY 250 8. Main St. Geo. M. Dilley & 8 
J on! 
JUNIOR, 6 Sizes in Stock, 5 to 50 H. P. MONT.’ EGnaiese ft Machinery Co. 


ay A 
SAN FRANCISCO, 21 and 23 Fremont St., Parke & Lac > 


eee INEWestinghouse Machine lo evant meres 





All the above built strict: Parts. 
Repairs Oarried in Stock Send for Hinstrated Gsenlogaoe 





PITTSBURGH, PA.U.S.A. 


Imp. & Mch Co. 


DALLAS, TEX 
. E. James & Co, 


CHATTANOOGA, TENN. 





HEADQUARTERS 


— JN — 


NEW YORK CITY 


— FOR — 


STANDARD MILLING MACHINES. 


UNIVERSAL, LICHT, OR PLAIN FOR 
HEAVY WORK. 


ALL SIZES READY FOR QUICK DELIVERY. 
—==== MACHINES SHOWN IN OPERATION =—— 


BY THE MANUFACTURERS, 


Ee. EE. Garvin & Co., 


LAICHT & CANAL STREETS, NEW YORK CITY. 


SEND FOR 'l.LUSTRATED CATALOGUE. 



















RECULTION- DURABILITY: “=-"Skisie ee 
5-300 Hp SIMPLICITY: SELF- CONTAINED —— 
OCT SSL ULI THE JOHN T.NOYE MFG.CO. BUFFALO. N.Y. 


CHICACO OFFICE, 64 SOUTH CLINTON STREET. 


TELANE & BODLEY CO, 


AUTOMATIC CUT OFF 


ENCINES 


Unrivalied for Strength, Dura- 
bility and Close Regulation. 
CONSTRUCTION OF COMPLETE 

PLANTS A SPECIALTY. 


THE LANE & BBODLEY CLL, 288,t9,.27! WATER ST,,| 


CHARLES R.VINCENT & CO., 
15 CORTLANDT STREET, NEW YORK, 


Ball Nigh Speed Automatic Gut-off Engines | 
MANNING VERTICAL TUBULAR BOILERS, | 
Complete Steam Plants Furnished and Erected. 


JARVIS ENGINEERING COMPANY, 


CONTRACTING ENGINEERS for ERECTING COMPLETE STEAM PLANTS 


For Electric Lighting and Power Stations. 


—: AGENTS FOR :— 
ARMINGTON & SIMS ENCINES, 
JARVIS BOILER SETTING, 
to burn Anthracite Coal and Coke Screenings, 
NATIONAL FEED WATER —. 
NATIONAL ROCKING an 
SHEFFIELD GRATE BARS. 














= |e, 
— —— 
ce ae er oa ~ F. 
= 














61 Oliver Street, Boston. 








SEND FOR NEW CATALOGUE. 





THE ARMINGTON & SIMS 
AUTOMATIC CUT-OFF ENGINE. 


FOR ALL PURPOSES WHERE POWER IS REQUIRED. 
CLOSE RECULATION, 
ECONOMICAL OF FUEL, 
SMALL SPACE REQUIRED, 
MODERATE PRICE. 


OVER 2,500 ENCINES IN USE. 
SEND FOR CIRCULAR. 


BALL 222 ENGINE 


= \\2> 7 AM STANDARD 
=a VAY 22 











"EOOMOMTY, rr "= | a DOUBLE 
SIMPLICITY, (aan eae COMPOUND 
DURABILITY. 

THE MOST PERFECT — wy TARDEE 
GOVERNING | i: , COMPOUND 





- For Electrical ie, ‘Electrical ——_— and pur- 
poses where perfect governing is required, it has no equal. 


BALL ENGINE CoO., ERIE, PA. 





New Tangye Buckeye Automatic Cut-off Engines. 


25 to 1,000 H. P. 










In Use, Over 2,500, 
These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed anc 
constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Economy 
in Steam Consumption and Superior regulation guar- 
waganteed. Self-contained Automatic Cut-off Engines 12 to 200 
ES E. P. for driving Dynamo Machines a Specialty. Illustrated 
A Circulars, with various data as to practical Steam 
== Engine Construction and performance, free by mail. 


- Address BUCKEYE ENGINE CO., Salem, Ohio. 
SALES AGENTS: 
W L. SIMPSON, 10 Telephone Building, 18 Cortlandt Street, N. Y. 
| 8. W. BOBINSON, 154 Wsshington St., Chicago, Ill. ROBINSON & CABY, St. Paul, Minn. 


wT Ss & PoTTrE ER, 





15 CORTLANDT ST., NEW YORE. 


Engineers # Contractors, 


CENERAL ACENTS, 


STRAIGHT LINE ENGINES 





FRICTION 
CLUTCH PULLEYS 


— AND — 


PA CUT-OFF COUPLINGS 


They are now doing the heaviest an i 
i) most satisfactory work in the 

Electrical Light Plants. 

Saw Mills. 

Flour Mills. 

Elevators and 

Packing Houses in the Country. 

















Split Clutch Couplings and Pulleys a Specialty. 
POWER PLANTS 
Designed and Completely Equipped 


ECLIPSE WIND ENGINE CO. 


BELOIT, wis. 





~ Send for Jui 
ETS where an 


POND ENGINEERIN G CO., 
ENCINEERS AND CONTRACTORS. 

Complete Steam Plants for Electric ae t and Power. 
pages 5° 3 ee 
Our Extended Experience I poe us to Guarantee Satisfaction. Send ret: New Illustrated Pamphlet. 
ST. LOUIS, CHICAGO, KANSAS CITY AND OMAHA. 


1889, 9, Catalogue. aud sce 
=v. whom thev are used. 
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ARG LAMPS FOR CONSTANT POTENTIAL CIRCUITS, 





We have purchased all patents and rights of the SIMPLEX ARC LAMPS for the United States, and also the numerous 
patents of F. E. Kinsman relating to the use of Arc Lamps on multiple are circuits, either direct or alternating. 

Through our many recent improvements, acquired by long experience with Arc Lamps for incandescent circuits, we are able to fur- 
nish Arc Lamps suitable for Burning Singly or in Multiple Series upon incandescent light or power circuits. 

Superintendents and Engineers of either isolated or central station power or light plants can use any spare power to advantage by 
attaching our lamps, and thus lighting the streets and numerous places where arc lights are desirable, and past which their circuits run, 





When writing please state Voltage and system used, 





For Prices and Information Regarding our New and Improved 


MULTIPLE ARC, MULTIPLE SERIES, ALTERNATING and SEARCH LAMPS, 
ADDRESS, 


THE ELECTRIC CONSTRUCTION AND SUPPLY CO., 18 Cortlandt Street,New York City 








OUR NEW CATALOGUE, 
No. 5GO 


Flectric |,ight and Power Supplies —= 


JUST OUT. 


THE MOST COMPLETE CATALOGUE OF ITS KIND EVER ISSUED. 


THE ELECTRICAL SUPPLY 60., 


Western Office and Warehouse, 
171 RANDOLPH ST., CHICAGO. 











Eastern Office and Factory, 
ANSONIA, CONN. 


Washburn & Moen Mfg. Co. 


WORCESTER, MASS. 


MAKERS OF 


a il STEEL 


MANUFACTURERS OF 





PATENT GALVANIZED TELEGRAPH & TELEPHONE WIRE, 


In Long Lengths, Galvanized by our Patent Continuous 
Process. 





The Standard with all Telegraph and Telephone Companies. 


Since the first introduction of the Electric Telegraph Service, our patent wire, expressly manufac- 
tured for electric purposes, has filled every requisition as regards strength, evenness of quality, and 
conductive ca pacity. 

Send for Price Lists and descriptive pamphlets, and ‘‘ Hand-book of Wire in Electric Ser- 


vice.”’ Sent free on application. 


New York Warehouse. 
‘6 CLIFF STREET. 


Chicago Warehouse, 
107 & 109 LAKE ST. 


JOHN H. CHEEVER, Treasurer. 








15 PARE ROW, NEW YORE 
The Oldest and Largest Manufacturers in the United States of 


=|| VULCANIZED RUBBER |—— 


In every form adapted to mechanical pur- 


MACHINE BELTING, 
With Smooth Metallic Rubber Surface 


This Company has Manufactured the 
=, Largest Belts made in the World for the 
rincipal elevators at Chicago, Buffalo and 
ew York, 


We make a Superior Quality of Belting for 
Blectric Light purposes, for use on Dynamos and Swift running machinery. 


SA LESROOMS. 

San Francisco, 14 & 16 Main St., 
Atlanta, 16 Decatur St., 

Detroit, 16-24 Woodward Ave,, 
Baltimore, 12 North Charles St., 
Baffalo, 124-128 Washington St., 

New Orleans, 54 Canal St., 

Kansas City, 1311 & 1313 West 12th St, 
Richmond, 1206 East Main St. 







































Philadelphia, 308 Chestnut St., 
Boston, 52 Summer 8&t., 
ene 151 Lake St., 

- Louis, 907-911 North Main St., 
eieoen 1601-1611 17th St., 
Charleston, 160 Meeting St. i 
Minneapolis, 28 South 2d St., 
Cincinnati, 161-165 West Pearl St. 
Cleveland, 176 Superior 8St., 

European Branch, Hamburg, Germany, Pickhuben 5, (Frethafengebiet). 





Warerooms, 224-232 Canal St., 118-126 Walker St., 


NEW YORE. 
"Manufactory, Fiushing & Carlton Avenues, Brooklyn. 


OXLEY, GIDDINGS & ENOS, 


DESICNERS AND MAKERS OF 


Fleetroliers # (fombination Fixtures 


UNSURPASSED FACILITIES 
For producing fixtures of the most approved r any system of 
Speck 4 fori VCANDESCENT LIGHTING. 


furnished upon application. 
decorators faithfully catea 








ws 
image mane 





ions from architects and 





/ GOODRICH HARD Harp RUBBE < C.. 
. A QHIO. | 
Sentoctur ers of * 

WARD RUBBER. \Goape 
Br ELECTRICAL purposes) 


@PECIALTIES OF ALL KINDS TO ORDER 


FOR Chet OGUE, <— 





Y. L.HOMMEDIEU & CO., Eastern Agents, 65 Reade St., N. Y¥. 





| ~ Bort RUBBER Goods =z 


| For ELECTRICAL Purpose 
» Faction 





=, 
a 


"PURE. ie of TAPE T! 
} ire Sh, 


Samples and p 1 
y THE ie Co. 


YW had os) mead 91-12-71 See 4 hee 
AKRON, OH/O. 


Ss. Y. LHOMMEDIEU & CO., Eastern Agents, 65 Reade St., N. Y. 








ELEGTRIG 





E"*ARADAY CARBON Co., 
LIGHT GARBONS, 





PITTSBURGH, PA. 
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—— ae ly SA ~~" NT, Preside 
E. H. CUTLER. Treasurer ane Manager. >. & . Punnat, © Woe-Svest © Blectric 


ese THE ELEKTRON MANUFACTURING GOMPARY, 








COR. JAY & tna ee BROOKLYN, N. Y. 











 MANUFACTU 


fal PERRET ELECTRIC MOTORS ¥° DYNAMOS 


Attomatically meni or n hema and Durability, 











te Field Magnets of Softest Charcoal Iron 


8 OF WHICH 


FF §=6=HICHER erreemeie: 
Lie CLOSER RECULATION AND 
SLOWER SPEED 


ARE OBTAINED THAN IS POSSIBLE OTHERWISE. 


7 = < a - ; ld , r Hit 
a — asi aaa ail = oe . 
ee. a? CAREFUL | INVEST! Cari 10N NVI TED. ——_—_——— 


~ THE BUTLER HARD RUBBER < CO. 


No. 33 MERCER STREET, NEW YORK, 


Manufacturers of Hard Rubber Goods of Every Description Including the Celebrated 


NARD RUBBER BATTERYGELLS 


MANUFACTURED UNDER KIEL’S PATENTS FOR 


STORACE AND PRIMARY BATTERIES. 


CHEAPEST AND BEST CELLS IN THE MARKET. 


Also SHEET, ROD AND TUBINC (Kiel’s Patent), for ELECTRICAL PURPOSES at REDUCED PRICES. Standard 
quality Sheet, Rod, Tubing, Insulator Hooks, Key Knobs, Switch Handles, Telephone Receivers and Battery Syringes 
constantly on hand. Hard Rubber Specialties of all kinds made to order. Send for Prices and Estimates. 


For Sale by CENTRAL ELECTRIC CO., CHICAGO, ILL. 


Dart Etectric Licht GomPaANy, 
Executive Offices, 115 BROADWAY, New York. 


Electric Railways and Power Stations 


STATIONARY MOTORS, STORAGE BATTERIES. 
DYNAMOS, 1 to 250 H. P. MOTORS, % to 100 H. P. 


WORKS, JERSEY CITY, N. J. 


°C. &G.” Electric Motor Gompany, 


402 & 404 GREENWICH STREET, NEW YORK. 














EFFICIENT Sos MBMin— ARC AND INCANDESCENT 
ELECTRIC oe SGHEME CIRCUITS. 


MOTORS BY AUTOMATICALLY REGULATED. 


NEW ENCLAND OFFICE, 32 Oliver St., Boston. SOUTHERN OFFICE, 25 Carondelet St., New Orieans. 
WESTERN OFFICE, 139 & 141 Adams Street, Chicago. PHILADELPHIA OFFICE, 301 Arch Street. 
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Empire City 








O. E. MADDEN, President. 





BRANCH BLOCK. 
ON PORCELAIN BASE.) 





All kinds of Bare and Insulated Wires and Cables, Batteries 


Bells, Annunciators, Burglar Alarms, etc., 
Insulators, Pins, Brackets, Cross 
Arms, etc. 





INCANDESCENT LAMPS of best 


make to fit any socket. 


latest design. 


CLEATS at low prices. 
READY FOR DELIVERY, 


long, 6 to 9 in. tops. 


Estimates Cheerfully Furnished. 





SRT ECO we 
MAIN LINE BLOCK. 


(ON PORCELAIN BASE. | Trade on Application. 


15 DEY STREET, 


MANUFACTURERS 


E LEGTRIGAL 


OF EVERY 


Electric Light, Telegraph 


CARBON POINTS of best Foreign 
and Domestic Manufacture. 


ELECTRIC LICHT ‘‘SWITCHES,”’ 
**CUT-OUTS,”’’ etc., of best and 


WHITEWOOD MOULDING and 


a fine 
and 
and 


stock of well - seasoned 
straight Cedar, Chestnut, 
Norway Pine Poles, from 25 to 65 feet 


NEW CATALOGUE JUST PUBLISHED. 


scaled Solicited. 


In Fact, EVERYTHING in the ELECTRICAL LINE 


Discount Sheet furnished to any one in the 


E_ectric Co.. 


NEW YORK. 


E. T. CILLILAND, Vice-President. 
AND DEALERS IN 


SUPPLIES & 


DESCRIPTION FOR 


and Telephone Companies. 





ELECTRIC BELLS of best quality, also Batteries. 

E. L. CUT-OUTS AND SWITCHES on Porcelain 
bases. 

The “‘UNEXCELLED” NEW “ STODDARD ”’ CEILING 
CUT-OUT ROSETTE. We are headquarters for this 
most excellent cut-out, and keep them in stock in large 
quantities. Will be pleased to quote prices on these, 
and also other forms of ‘‘Cut-Outs” and Electric 
Light Material. 

“INCANDESCENT LAMPS”’ of superior quality, to 
fit any socket and of any voltage, we can furnish at 
very reasonable prices. Please send for quotations. 

The ‘‘ HARDTMUTH EMPIRE ”’ Carbons are unsur- 
passed in quality. We will send yqu a package of 50 
pairs of these celebrated carbons (;4 or 14 in. dia.) 
for trial, at about the same rate as price per thousand. 

OUR NEW “TRIPLE POINT’? RUBBING CON- 
TACT PUSH BUTTON is just the thing, and very rea- 
sonable in price. 

Our new “WEATHERPROOF and FIREPROOF ”’ 
Wire is meeting with much favor; price is very 
peasonable. 











EMPIRE ciTyY HBLHCTRiIic ComMPrany. 


Industries. 


A Journal of Engineering, Electricity, «° Chémistry, 


——-: FOR THE :—— 


MECHANICAL * MANUFACTURING TRADES. 
PUBLISHED EVERY FRIDAY. 





Porcelain Electrical Supplies and Specialties, 


MANUFACTURED BY 


» EMPIRE CHINA WORKS, 
1444156 Gree S, GREENPOINT, BROOKLTA, B.D. 


Our Ware is HARD PORCELAIN, the BODY and GLAZE IDENTICA 
and GUARANTEED NON- CONDUCTIVE for all ELECrRICAL PURPOSES, 

















Se CE. ANNUAL SUBSCRIPTION. Piper Paper 
woravauscus! PHOSPHOR-BRONZE OS oft SE lla itt ie lal SE 1+. $6 00 $6 00 
REG TR rADE } MARKS | INGOTS, CASTINGS & MANUFACTURES. THE UNITED STATES, CANADA and COUNTRIES 
THE PHOSPHOR BRONZE SMELTING CO. LIMITED INCLUDED IN THE POSTAL UNION, Post Free.................... 900 8 00 


INDIA, CEYLON, STRAITS SETTLEMENTS, CHINA, JAPAN, &c.,PostFree 10 75 9 00 


SUBSCRIPTIONS PAYABLE IN ADVANCE TO 
GEO. CAWLEY, 358 Strand, London. GLASGOW OFFICE, 93 Hope St. 
MANCHESTER OFFICE, 70 Market St. | YOKOHAMA OFFICE (Japan), 32 Main St. 


American Subscriptions to “« INDUSTRIES ” are received by the Publisher of the 
ELECTRICAL REVIEW, 13 Park Row, New York. 


512 ARCH ST. PHILADELPHIA PA.U.S.A. 
ORICINAL MANUFACTURERS OF PHOSPHOR- 
| BRONZE IN = UNITED STATES AND OWNERS 

OF THE U.S PATENTS 











—- THoaE BEstT 


Disque Leclanché Batteries 


ARE THOSE MADE BY 


J. H. BUNNELL & CO. 


OVER 200,000 USED IN THE PAST eron ALL GIVING ENTIRE SATIS- 





ASK ANY ONE OF THE MANY USERS OF THE SAME. 


| THE REASON ont is sim mente because our processes are the most perfect and our materials used 
in the manu acture are the very best selections that can be obtained. 


PRICES ALMOST, BUT NOT QUITE AS LOW AS THE RULING PRICES FOR INFERIOR MAKE. 
Porous Cups, 35 cents, Subject to Discount in Quantity. 


NE OF MANY: “WE ARE USINC ABOUT 6 CEL 
bs % QUE oF mm 5.18 DisguE LEC ANONE rG1000 on! LS OF BATTERY ON OUR CIRCUITS, AND HAVE AS YET FOUND NOTHING EQUAL TO 
Yours, Resp’y, CEO. W. ADAMS, Supt., The Boston Electric Association.” 


J. H. BUNNELL & CO., 


106 ec! 108 Liberty Street, NEV YoR=:Zz. 
Send for our Latest Catalogue No. 6, of January, 1888. 
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+ Central 
LO N/ > 





Ty 


TBADE MARK, 


GENERAL WESTERN AGENTS, 


THE OKONITE GOMPARY. oye, 
Wires, Cables, Tape, Cord, Tubing, Candee 


Weather-Proof Line Wire, 





42 LA SALLE STREET, CHICAGO. 


Wheto Company. & 


Annunciator Wire, Office Wire, Under- 
writers Wire, Magnet Wire, Bells, Annun- 
ciators, Burglar Alarms, Push Buttons, 
Insulators, Pins and Brackets, Cross Arms, 
Step Irons, Compound Soldering Salts, etc., 
etc. Orders filled promptly and carefully. 





STODDARD CUT OUT. 





THE ONLY AWARD CIVEN FOR ELECTRIC RAILWAYS 


— AT THE 











PARIS EXPOSITION oF 1SBSBQ, 


WAS A COLD MEDAL PRESENTED TO THE 


SPRAGUE ELECTRIC RAILWAY AND MOTOR COMPANY, 


FOR THE MOST PERFECT SYSTEM O« ELECTRIC RAILWAY EQUIPMENT. 


Fe £ ARAAROE Ser visese 


SPRAGUE ELECTRIC RAILWAY AND MOTOR COMPANY, 16 & 18 Broad Street, New Yo 





CONTINENTAL DYNAMO CO. 


WwEVT WORE. 


OFFICE : FACTORY: 


42 EXCHANGE PLACE, 162 & 164 W. 27th ST. 


Oo. SCHUMACHER, Prest. V. SCHALLER, Treas. P. CLAUS, Supt. 





ADVANTACES CLAIMED: 
Simplicity and Solidity of Construction. 
Compactness and Small Size. 
High Efficiency and No Waste of Power. 
No Magnetism Outside. 
Accessibility of the Different Parts. 
Lower Cost than all other known Dynamos. 





NEW HAVEN CLOCK 6O., 


29 Murray Street, New York. 


MANUFACTURERS OF AND DEALERS IN 


Electrical Supplies, 


Rells, Wire, Relays, Keys, Sounders, 


— AND — 


ed EVERYTHING ELECTRICAL. be 


SEND FOR CATALOGUE ILLUSTRATED IN COLORS. 


AMERIGAN ELECTRICAL DIRECTORY For 1889 


PRICE, #5.00. 


The best and most permanent medium for advertisers in the electrical 
field. 

The work reaches every electric light and power company in the coun- 
try, besides telegraph and telephone companies. 

This year’s issue enlarged and improved. 

Lists and reports of electric light and power companies, reports of 
National Electric Light Association, useful tables, etc., etc. 

Send orders for copies of book, and for advertising space to STAR 
TRON TOWER CO., Publishers of 


American Electrical Directory, Fort Wayne, Ind. 








Fed the Electrical Review’s New 
atalogue of all Electrical and Scien- 
Nn a Books, 
ww, NEV YORE. 


WALT SS 





address, postage 
ELECTRICAL REVIEW PUB. ComPANy, 
3 Park Row. New York. P. 0, Box, 3,32 


Bb = Ok ON BLHOCTHRICAL matt ke gy tga 


Will be mailed to any postage prepaid, on receipt of price. 











07 HOPE ST. 


CLASCOW, SQOTLAND 


WATER TUBE STEAM BOILERS 


nc 2 Om " 


ON. MA 
veo ST 
i1A, PA 


LL UTOMATIcC 
ALL Ao, UT OFF ENGINE 


ve ey ENGINE 
THE BALL on x0 


nts, C. R. Vincent & Co., Room 16, 
t., New York. 





Eastern A 
ee 15 Cortlandt 
he 


Nil Th P 
} i * 








tO) Wishaae 


61 MISSION ST 
LONDON. ENG.II4 NEWGATE ST 


MOD Biv 1D 





BROWNED & Co. 
DETROIT, MIokE. 


DEALERS IN 
CEDAR TELEGRAPH POLES 


| 
| 


Cross Arms, Pins and Brackets. 
Cedar Ties for Electric Railways. 
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SAWYER-MAN ELECTRIC CO. |) 


510 to 534 West 23d Street, 
NEW YORK. 


——— 


SEND FOR NEW CATALOGUE OF 


Incandescent Lamps au supplies 


ELECTRIC AND COMBINATION FIXTURES. 
Series Lamps and Sockets. 


a 
































CORRESPONDENCE SOLICITED. 
kan | DISTRICT TELEGRAPH SUPPLIES. 


All Styles of Gall Boxes, Relays, Gongs, 
Registers, Switches, 


“i Ticket Cases, Batteries, Etc. 


Diagrams for erecting District Telegraph Systems far- 
nished FREE with the Outfit. 


Magneto Bells and Generators, Battery 


| ROYCE & MAREAN, Bells, Push Buttons. 
DEALERS IN EVERYTHING KNOWN TO THE TRADE. 


ELECTRICAL APPARATUS ee 
_Tolagraph and Telephone Supplies, VIADUCT MFG. C0., Baltimore, Md. 


| No. 1408 Penna. Avenue, 
| Opn. Wittiard’s Hotet, WASHINGTON. D. 0. Shultz Belting company, 


UFACTU & 


SHULTZ PATENT FULLED LEATHER BELTING AND LACE LEATHER. 


W R I } E | Al af am teen P oA od Office and swears § Lge — and Barton Sts., St. Louis, Mo. 
nm the surface only; the interior (which is the fiber and 


er ee EVV’ TORE. stron ngth Of thet hide) ts nc e) is n not tanned but rawhide whidefulled and softened by eur patent process. pom a 
SrEOrRG LIGHT BELT MAT MADE Ag Agents in all cities. ° Send for tris belt. 


The National Feed-Water Heater, 


(ver 800,000 Horse Power in use in the [Jnited §tates. 


200 ELECTRIC LIGHT STATIONS SUPPLIED. 


PRICES LOW. SATISFACTION UNIVERSAL. 


Seventeen sizes Manufactured, 8 to 2,000 Horse Power Capacity. Heats 
the Water for the Boilers up to 206° to 212° F. 











| Comer PPP TY 
ae afplGa 
4 {: NIS ) 


SEND FOR CaTALoGuE. @ 


JAMES LEFFEL «& Co. 


CAR = MOE 
29 St..gp et aN 
' f SPBi Von es : eS Z 


WATER WHEEL. 

















THE OLD RELIABLE 
—LEFFEL— 





SPMIASHELS, O.. OR 110 LIBERTY ST., N.Y. 


























SEND FOR LIST OF USERS AND EXAMINE FOR YOURSELF. 


THE NATIONAL PIPE BENDING CO., 


84 River Street, New Haven, Conn. 
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EXCELSIOR ELECTRIG GO., 


WILLIAM HOCHHAUSEN, ELECTRICIAN. 


od FOR kel MOTORS ee bo 


WouUND FOR ANY CURRENT. PERFEEHOCT AUTOMATIC REGULATION 
HIGHLY EFFICIENT AND ECONOMICAL. CONSTANT SPEED UNDER ALL LOADS. 














OFFIGE, 115 BROADWAY, N.Y. WESTERN OFFIGE, {1 E. ADAMS ST., GHIGAGO. 


HOLMES, BOOTH & HAYDENS, 


MANUFACTURERS OF 


BARE AND INSULATED WIRE, 


Underwriters’ Copper Electric Light Line Wire, handsomely finished, highest conductivity. Copper Magnet Wire, Flexible Silk, Cotton and Worsted 
Cords for Incandescent Lighting. Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire. 


% PATENT “KK.” LINE WIRE 


For Electric Light, Electric Railways, Motors, Telegraph and Telephone Use. 
Agents for the WASHINGTON CARBON Co., 
FACTORIES: WATERBURY, CONN. 









































J. L. BARCLAY, Selling Agent, NEW YORK OFFICE, 25 Park Place, 
THE ROOKERY, CHICAGO, ILL. THOS. L. SCOVILL, NEW YORE AGENT. 
Ne eae ate oe | manutacturers — 
ELECTRICAL REVIEW PUB. COMPANY, 
Park Row, New York, P.0. Box, 3,329. « 








Repnstein Flectric fo. 
INCANDESCENT LAMPS 


— FOR —— 


ARC LIGHT CIRCUITS, 


SIMPLE. RELIABLE. DURABLE. 


The only safe socket for series lamps and the 
only socket having insulating material for the 
outside parts. 


Send for Illustrated Catalogue. WwW . R Kor the Electrical Review’s New 
620 Atlantic Ave., BOSTON. | } cr yg we gales =. alee 
CHICAGO OFFICE, 80 ADAMS ST., CEORCE CUTTER, Agent. i838 PARE RoW, NEW YoRsz.. 





H.E. & C. BAXTER, 
18 Fulton Street, Brooklyn, E, D. 
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BHdison Lamps 


4s to 36 CANDLE POWER. 
2% to 40 VOLTS. 


For Battery or Dynawo. | 









These Lamps can be 
% used in Series on Dy- 
ar 
kinds of Decorations 
and Displays. 





,, SEND FOR CATALOGUE 


oF 























) NEW ENGLAND 
BUTT 60., 


Providence, R. I., 


MANUFACTURERS OF 


Mm Braiding Machinery 
TELEGRAPH, - 
TELEPNONE 


ELECTRIC-LIGHT WIRE 


ALSO 


SINGLE AND DOUBLE 


i 
tl 


Of every Description 
for Silk, Worsted 
and Cotton Braid. 





FINE CASTINGS A 
SPECIALTY 


SS 
'6x24 DOUBLE BRAIDER. 


R. T. WHITE, 


12 Pearl St., (Room 6), BOSTON, MASS. 


No Bolts IMPROVED 


through the PATENTED MATERIAL 
—_ FOR STREET RAILWAY 
ROADBEDS. 





= 


Ss 















BEST MATERIAL, LOWEST PRICES, 
CORRESPONDENCE SOLICITED. 





EUREKA CONSTRUCTION 


CHOMAS ASHBURNER, Western Agent, Kansas City, Mo. 


Rolled any weight desired. Patent allowed. 








Mouldings, (ileats, Rosettes. 
ADDRESS 
WILLIAM B. McLEAN, 


Nos. 1038 to 1050 33d ST., PITTSBURGH, PA. 





The PARKER-RUSSELL MINING & M’F’G CO. 
ROOMS, 200 and 202 
AMERICAN CENTRAL BUILDING, 


ST. LOUIS. 


a Rey 


\\ 


FICKEMEYER DYNAMOS 
AND ELECTRIC MOTORS. , 





(United States Patents, Feb. 22, 1887; Feb. 14, 1888.) 





HI 
i 





el Complete. 
Combine the Simplest Construction and Highest Efficiency yet 
obtained in Dynamo-Electrical Apparatus. 


PERFECT ELECTRICAL BALANCE IN ARMATURE COILS. 
RADIATION OF FIELD MACNETISM. 








NO 





There being no magnetism apparent at any exposed surface of the 
machine, all the lines of force are concentrated within the machine and 
pass through the armature. 


NO SPARKINGC AT THE COMMUTATOR. 








Machine with one side and half the field coils removed, showing the insid 
arrangement of armature and coils. : 
These machines, in all sizes, and of any required capacity, are for 
general sale on their merits TO THE TRADE, to CONTRACTING 
ENCINEERS, to ELECTRIC LICHT AND POWER COMPANIES, and to 
the public, without restrictions or royalties as to territory or patents. 


LOW PRIGES. GOMPAGT MAGHINES. 














Eickemeyer Dynamo with Brotherhood Engine directly attached as applied to Electric 
a. 


Plant on Steam Yacht *‘Lorn: 


SEND FOR DESCRIPTIVE PAMPHLET. 











UNIFORM IN QUALITY, LONG LIFE AND GOOD LIGHT. 


J. H. BUNNELL & GO., Sole Agents, 


106-108 LIBERTY STREET, N. Y. 











yet 


he 
nd 
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We have added to our list of ELECTRIC 3ELL SUPPLIES a new 
Needle Annunciator which we call our ‘‘No. 2.” ANNUNCIATOR. 
It is attractive in appearance and well made, and we believe is what 
has been wanted, namely: 


An Annunciator which is Cheap in Price but not Cheap in Appearance. 


We propose to furnish Electric Bell Supplies, which can be relied 
upon, at low prices, and will take pleasure in making quotations. 


WESTERN ELEGTRIG GO., 


CHICAGO. wNEw WVToRr. 
16 Market Street, To 


BAIN, OHICAGO, ILL., 


General ae Work, in all branches of, 
Electrical Engineering. Consultation, ete. | . < 
Lo vrespondence confidential. TRY ME. | 











WELLINGTON 


“T Belt Holder 


The simplest, cheapest and 
handiest device in existence | 
~ for shifting Dynamo Belts. 

Please write for circulars to 


W.R.SANTLEY & CO. 


WELLINGTON, O. 























Mont! 
Vol. V. 113 Liberty St., New York. $2.00 Per Year. 
THE CONTENTS. Is the Best Ad- 
Each issue contains 120 or more, 
STREET RAILWAY ipctading © pages of reading matter and | Vertising Medium 
h h hich t 
JOURNAL, < - = of Street Railways in ee oa ‘a 
118 Liberty Street, | the United States and Canada. reach Street Rail- 
y A Directory of Manufacturers of —— 
NEW YORK. | street railway appliances and materials. | W®Y®- 





Style “C” Hotel Annunciator, 


WITH RETURN CALL. 





MANUFACTURERS 


The Celebrated BALL DYNAMOS and LAMPS 


— FOR — 


ARG AND INCANDESCENT LIGHTING. 


This System is mechanically and electrically 
perfect and produces a steady, white and noiseless 
light with the minimum of expense, both as to the 
power required and the cost of repairs. 

For descriptive Circulars or Testimonials, address 

FACTORY: BALL ELECTRIC LIGHT CO., 
9th Ave. & 27th St., New York City. 18 Cortlandt St., N. Y. City. 


THE CELEBRATED | 























ELECTRICAL COMPOUNDS. se 


FOR PRICES, ETC., SEE OUR CATALOGUE, 


THE STANDARD PAINT GO.,|/"® thes iting, Ward wikin 
PARTRIGK & GARTER, 


59 Maiden Lane, N. Y. Manufacturers and Dealers in 


ELEGTRIGAL SUPPLIES, 


RALPH L. SHAINWALD, President. 
SOLE PROPRIETORS OF THE PATENT NEEDLE ANNUNGIATORS, 


Se ada io | 
to any address, postage prepaid, on price. Address, 
BOOKS ELECTRICAL REVIEW PUB. COMPANY, 114 SOULH SECOND ST., PHILADELPHIA, PA. 


k Row. New York P.0. 














—— ESTABLISHED 1867. 











THE: NATIONAL CAREREON CO 





CLEVELAND, OHIO. 


MANUFACTURERS OF. 


ELEGTRIG LIGHT GARBONS AND BATTERY MATERIAL. 





























WESTINGHOUSE ELECTRIC GO. 


PITTSBURCH, PENNA., U. S. A., 


NEW YORK, BOSTON, CHICAGO, 


ST. LOUIS, CINCINNATI, SAN FRANCISCO, 


PORTLAND, CHARLOTTE, DALLAS. | 


Central Station Electric Plants, 


ARC AND INCANDESCENT. 














ALTERNATING CURRENT DYNAMOS. 
Nation Generating Capacity, 406,250 16 C. P. Langs. 


S107 Meters in Use. 








EFFICIENT «° SELF-AEGULATING Arc DYNAMos. 
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THE EDDY ELECTRIC M’F’C Co. 


MANUFACTURERS OF 


AUTOMATIC ELECTRIC MOTORS, 


In all sizes, from 1-2 H. P. upward; High Efficiency ; Perfect Regulation ; Superior Workmanship ; 
Ease of Management; Remarkable Simplicity, ete., ete. 


DYNAMO ELECTRIC MACHINES, 


For Electro-Plating, Electrotyping, Oopper Refining, Etc. No Reversing. No Water. No, Noise. No Spark. 
SATISFACTION GUARANTEED. 


THE EDDY ELECTRIC MFG CO., WINDSOR, CONN. 


NEW YORK, 33 Church St., BOSTON, 111 Arch St., PHILADELPHIA, 506 Commerce S8t., 
CHICAGO, 42 La Salle St.. KANSAS CITY, Rialto Building, NEW ORLEANS, 106 Carondelet St. 


23 














acl 


GLOBES, ES, iC? 


SHAD Bice 








Weitmyer Patent Furnace, 


‘MANUFACTURED AND SOLD BY 


Foundry and Machine Department Harrisburg Car Manufacturing Co. 
HBARRISB 


URG, PA. 


City Electric Works 


MANUFACTURERS OF 


Forest 


| Cleveland's Electric Light Cut-outs 


Gang Switches irom \ 
5 to 40 Amperes. 


ick make and 
: reak uncontrol- ¢ 
Aled bythe Handle. ¥ 


Correspondence So- 
licited with Electric 


Light Companies. 


W.B.Cleveland 


PROPRIETOR, 






183 Seneca Street, 
, CLEVELAND, 0. 
IDE AUTOMATIC ENCINE, PORTABLE & TRACTION ENCINES 


STEAM ROAD ROLLERS, a nnd ALL DESCRIPTIONS. 
Now York Office, Messrs. Fleming & Kimball, ae De 
New England Office, Messrs. John Post, J r. on’ 70 Kilby St., 
Baltimore Office, Messrs. Thomas K. Carey & Bro., 26 ‘ight 8t., Balt. 





THE 


Aneriean Bell Teleyhone Company 


95 MILK ST., BOSTON, MASS. 


WESTERN OFFICE, MESSRS ENGLISH, MORSE & CO, KANSAS CITY, MO. 


India-Rubber and Gutta-Percha Insulating Co, 


MANUFACTURERS OF 
ALL KINDS OF INSULATED WIRES AND CABLES. 


Guaranteed to gi tisfactory d | sr hema saataeae Specially adapted for 
Chemical Works, Paper Mills: Dye Bay FF 4 ° 


PRICES AND SAMPLES ON “APPLICATION AT 


No. 159 Front Street, New York Gity. 


flolumbia Gollege | Root Electric Gas Lighter. 
SCHOOL OF MINES. By this system of Elec- 


tric Gas Lighting, — 











This Company owns the Letters Patent granted 
to Alexander Graham Bell, March 7th, 1876, No. 
174,465, and January 30, 1877, No. 186,787. 


The Transmission of Speech by all known forms 





A COURSE IN and fixture wirin 
ELECTRICAL ENGINEERING dispensed with. ah ofELECTRICSPEAKINGTELEPHONESinfringes 
pil quetute of Oe fight is Complete and | the right secured.to this Company by the above 
School of Mines and ‘of, ther institutions cf like independent. Full | in- 


formation will be given 
on application. 


patents, and renders each individual user oftele- 


grade and standing. The full course will — 
two years. Ther is a partial course that can 


completed in one year. 
For circulars a a he to Registrar School of Mines, 
49th street and son ave., New York City. 
HENRY DRISLER, LL. D., 
Acting President. 








Liberal terms to agents, 
Root Electric Gas Lighting Co., 
Rooms 612, 618 and 614, 225 Dearborn St., Chicago. 





phones, not furnished by it or its licensees, re- 
sponsible for such unlawful use, and all the conse- 
quences thereof and liable to suit therefor. 
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Fort Wayne Electric Gompany, 


EORT WwiaYNE, IND. 


The most carefully worked out and Complete Alternating System 
of Electric Lighting in existence. 
ARMATURES AND GONVERTERS GUARANTEED. 


12 16-candle-power Lamps to the mechanical horse power guaranteed 
CORRESPONDENCE SOLICITED. 














MANUFACTURERS 


Sarr hain System: 4 


OF INCANDESCENT LIGHTING, 


Cae << WOOD” SYSTEM, 
SLATTERY DYNAMO, (AMP AND CONVERTER, | OF ARC LIGHTING. ee 
Maim Office and Works, Fort wayne. Imad. 

NEW YORK OFFICE, Rooms 25 and 27, 115 BROADWAY, 


ax. Cc. ADAMS, Manager. 
Manhattan Electric Light Co., 511 Broadway, Sole Licensees and Agents for N. Y. City and Brooklyn 


CHICAGO OFFICE, 185 Dearborn St., PHILADELPHIA OFFICE, 907 Filbert St., SAN FRANCISCO OFFICE, 217 Sansome St. 


W. J. BUCKLEY, Manager. G. A. WILBUR, Manager. 
EE. ADAMS SUC’S, CITY OF MEXICO. 


———_— THE- 


TOMER ELECTRICAL CONSTRUCTION CO, 


14-20 Whitehall St., New York City. 


* er ae * + = = eee i 



































CONTRACTORS FOR 


HIGH GRADE 
CONSTRUCTION WO 


* * * * * * * * # * 














Gorrespondence of Electric Light Gompanies Solicited. 
Refer to some of the Most Prominent Buildings in New York Gity. 





